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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] The manufacture approach of the magnetic-recording medium characterized by forming the 
orientation adjustment film which prepares the stacking tendency of the film right above on the nonmetal 
substrate which performed texture processing to the front face, oxidizing the front face of this orientation 
adjustment film, and forming the nonmagnetic substrate film and a magnetic film on it. 

[Claim 2] The manufacture approach of the magnetic-recording medium according to claim 1 characterized by 
performing oxidation treatment by contacting the front face of the orientation adjustment film in oxygen 
content gas. 

[Claim 3] The manufacture approach of the magnetic-recording medium according to claim 2 characterized by 
oxygen content gas being at least one sort chosen from from among air, pure oxygen, a steam, and oxygen 
enrichment gas. 

[Claim 4] The manufacture approach of a magnetic-recording medium according to claim 2 or 3 that oxygen 
content of oxygen content gas is characterized by being 1 - 100vol%. 

[Claim 5] The manufacture approach of the magnetic-recording medium which forms the orientation 
ac|justment film which prepares the stacking tendency of the film right above on the nonmetal substrate which 
performed texture processing to the front face, carries out nitriding treatment of the front face of this 
orientation adjustment film, and is characterized by forming the nonmagnetic substrate film and a magnetic 
film on it. 

[Claim 6] The manufacture approach of the magnetic-recording medium according to claim 5 characterized by 
performing nitriding treatment by contacting the front face of the orientation acflustment film in nitrogen 
content gas. 

[Claim 7] The manufacture approach of the magnetic-recording medium according to claim 6 characterized by 
nitrogen content gas being at least one sort chosen from from among air, pure nitrogen, and nitrogen 
enrichment gas. 

[Claim 8] The manufacture approach of a magnetic-recording medium according to claim 6 or 7 that nitrogen 
content of nitrogen content gas is characterized by being 1 - 100vol%. 

[Claim 9] The manufacture approach of the magnetic-recording medium characterized by to use the sputtering 
gas which adopts a spatter as an approach of forming the orientation adjustment film which prepares the 
stacking tendency of the film right above on the nonmetal substrate which performed texture processing to 
the front face, and being the manufacture approach of the magnetic-recording medium which forms the 
nonmagnetic substrate film and a magnetic film, and forming the orientation adjustment film on it, faces 
forming the orientation adjustment film, and contains oxygen. 

[Claim 10] The manufacture approach of a magnetic-recording medium according to claim 9 that oxygen 
content of sputtering gas is characterized by being 1 - 80vol%. 

[Claim 11] The manufacture approach of the magnetic-recording medium characterized by to use the 
sputtering gas which adopts a spatter as an approach of forming the orientation adjustment film which 
prepares the stacking tendency of the film right above on the nonmetal substrate which performed texture 
processing to the front face, and being the manufacture approach of the magnetic-recording medium which 
forms the nonmagnetic substrate film and a magnetic film, and forming the orientation adjustment film on it, 
faces forming the orientation adjustment film, and contains nitrogen. 

[Claim 12] The manufacture approach of a magnetic-recording medium according to claim 11 that nitrogen 
content of sputtering gas is characterized by being 1 - 80vol%. 

[Claim 13] It is the manufacture approach of a magnetic-recording medium given in any 1 term among claims 
1-12 characterized by using NiP (the content of P being 10 - 40at%) as a principal component for the 
orientation adjustment film. 

[Claim 14] It is the manufacture approach of a magnetic-recording medium given in any 1 term among claims 
1-12 characterized by using NiPX (the content of one or more sorts and X being 0 - 25at% among Cr, Mo, Si, 
Mn, W, Nb, Ti, and Zr for X) as a principal component for the orientation adjustment film. 
[Claim 15] The sputtering target characterized by being the sputtering target used in order to form the 
orientation adjustment film in performing the manufacture approach of a magnetic-recording medium according 
to claim 14, and being what uses NiPX (the content of one or more sorts and X is 0 - 25at% among Cr, Mo, Si, 
Mn, W, Nb, Ti, and Zr for X) as a principal component. 
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[Claim 16] the orientation acjjustment film is formed on the nonmetal substrate with which texture processing 
was performed to the front face, and the nonmagnetic substrate film and a magnetic film form on it — having 
— the ratio of the coercive force Hcc of a hoop direction, and the coercive force Her of the direction of a 
path — the magnetic-recording medium by which Hcc/Hcr is characterized by being 1.1 or more. 
[Claim 17] The magnetic-recording medium according to claim 16 characterized by oxidizing the front face of 
the orientation control film. 

[Claim 18] The magnetic-recording medium according to claim 16 characterized by carrying out nitriding 
treatment of the front face of the orientation control film. 

[Claim 19] It is a magnetic-recording medium given in any 1 term among claims 16-18 characterized by the 
orientation adjustment film being what uses NiP (the content of P is 10 - 40at%) as a principal component. 
[Claim 20] It is a magnetic-recording medium given in any 1 term among claims 16-18 characterized by the 
orientation adjustment film being what uses NiPX (the content of one or more sorts and X is 0 - 25at% among 
Cr, Mo. Si, Mn, W, Nb f Ti, and Zr for X) as a principal component. 

[Claim 21] It is a magnetic-recording medium given in any 1 term among claims 16-20 characterized by the 
thickness of the orientation control film being 2-100nm. 

[Claim 22] The orientation adjustment film is a magnetic-recording medium given in any 1 term among claims 
16-21 characterized by surface average-of-roughness-height Ra being less than 0.5nm. 
[Claim 23] It is a magnetic-recording medium given in any 1 term among claims 16-22 to which a nonmetal 
substrate is characterized by being a glass substrate. 

[Claim 24] It is a magnetic-recording medium given in any 1 term among claims 1 6-23 characterized by 
forming the nonmagnetic adhesion film which make it hard to exfoliate the stacking tendency adjustment film 
from a substrate side between a nonmetal substrate and the stacking tendency acjjustment film, and this 
nonmagnetic adhesion film consisting of one or more sorts in Cr t Mo, Nb. V, Re, Zr, W, and Ti. 
[Claim 25] The magnetic recorder and reproducing device characterized by having the magnetic head which 
carries out record playback of the information among claims 16-24 at a magnetic-recording medium and this 
magnetic-recording medium given in any 1 term. 



[Translation done.] 
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DETAILED DESCRIPTION ~™ ' 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the magnetic-recording medium used for a magnetic disk drive 
etc., its manufacture approach, the sputtering target used for manufacture of the above-mentioned magnetic- 
recording medium, and the magnetic recorder and reproducing device using the above-mentioned magnetic- 
recording medium. 
[0002] 

[Description of the Prior Art] Conventionally, as a substrate for magnetic-recording media, many metal 
substrates which consist of an aluminium alloy etc. are used. Texture processing is performed to a front face 
and the metal substrate is usually used for it. Texture processing is processing which forms in a substrate 
front face the irregularity which meets in the predetermined direction (usually circumferencial direction), by 
performing texture processing, the crystal stacking tendency of the substrate film and magnetic film which are 
formed on a substrate is raised, and can give a magnetic anisotropy to a magnetic film and can raise magnetic 
properties, such as heat fluctuation resistance and resolution. By the way, in recent years, it replaces with the 
metal substrate which consists of aluminum etc. as a substrate for magnetic-recording media, and many 
nonmetal substrates which consist of glass, ceramics, etc. have been used. Since a nonmetal substrate has 
the high degree of hardness, it has the advantage referred to as being hard to produce a head slap. However, 
in nonmetal substrates, such as a glass substrate, even when texture processing was performed, it might be 
difficult to give sufficient magnetic anisotropy for a magnetic film, and it might become inadequate [ the 
magnetic properties of a magnetic-recording medium ]. 

[0003] For this reason, it is proposed that texture processing forms the easy hard film on the nonmetal 
substrate which consists of glass, ceramics, etc. For example, what formed in the nonmetal substrate front 
face the NiP film whose texture processing is the easy hard film by the spatter is proposed by JP,5-197941,A. 
Moreover, the magnetic-recording medium which formed plating film, such as electroless deposition film, in the 
nonmetal substrate front face as hard film is indicated by JP,4-29561,A and JP,9-167337.A. In order to 
manufacture the magnetic-recording medium which prepared the hard film in the nonmetal substrate front 
face, after forming the hard film on a substrate in membrane formation equipments, such as a sputtering 
system, a substrate is once taken out out of membrane formation equipment, texture processing is performed 
using texture processing equipment, and the method of carrying in again subsequently to in membrane 
formation equipment, and performing formation of the substrate film or a magnetic film is taken. 
[0004] 

[Problem(s) to be Solved by the Invention] However, by the manufacture approach of the above-mentioned 
conventional magnetic-recording medium, since the production process is complicated, there is dissatisfaction 
a manufacturing cost increases, and the manufacture approach which can simplify a production process was 
demanded. This invention was made in view of the above-mentioned situation, and aims at offering the 
approach that the magnetic-recording medium excellent in magnetic properties can be manufactured easily 
[0005] 

[Means for Solving the Problem] The manufacture approach of the magnetic-recording medium of this 
invention forms the orientation adjustment film which prepares the stacking tendency of the film right above 
on the nonmetal substrate which performed texture processing to the front face, oxidizes the front face of this 
orientation adjustment film, and is characterized by forming the nonmagnetic substrate film and a magnetic 
film on it. As for oxidation treatment, it is desirable to carry out by contacting the front face of the orientation 
adjustment film in oxygen content gas. As oxygen content gas, at least one sort chosen from from among air, 
pure oxygen, a steam, and oxygen enrichment gas can be mentioned. As for the oxygen content of oxygen 
content gas, it is desirable that it is 1 - 100vol%. The manufacture approach of the magnetic-recording medium 
of this invention carries out nitriding treatment of the front face of the orientation adjustment film, and is 
characterized by forming the nonmagnetic substrate film and a magnetic film on it. As for nitriding treatment 
it is desirable to carry out by contacting the front face of the orientation acjjustment film in nitrogen content 
gas. As nitrogen content gas, at least one sort chosen from from among air, pure nitrogen, and nitrogen 
enrichment gas can be mentioned. As for the nitrogen content of nitrogen content gas, it is desirable that it is 
1 - 100vol%. The manufacture approach of the magnetic-recording medium of this invention adopts a spatter 
as an approach of forming the orientation acjjustment film, it is faced forming the orientation adjustment film 
and the approach using the sputtering gas containing oxygen may be used for it. As for the oxygen content of 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran.web_cgLejje 



06/04/11 



JP.2001-331934.A [DETAILED DESCRIPTION] 



2/12 v 



sputtering gas, it is desirable that it is 1 - 80vol%. The manufacture approach of the magnetic-recording 
medium of this invention adopts a spatter as an approach of forming the orientation adjustment film, it is faced 
forming the orientation adjustment film and the approach using the sputtering gas containing nitrogen may be 
used for it As for the nitrogen content of sputtering gas, it is desirable that it is 1 - 80vol%. The orientation 
ac|justment film shall use NiP (the content of P is 10 - 40at%) as a principal component. The orientation 
adjustment film shall use NiPX (for X, the content of one or more sorts and X is 0 - 25at% among Cr, Mo. Si, 
Mn, W, Nb, Ti, and Zr) as a principal component The sputtering target of this invention is a sputtering target 
used in order to form the orientation ac(justment film in performing the manufacture approach of the above- 
mentioned magnetic-recording medium, and is characterized by being what uses NiPX (the content of one or 
more sorts and X is 0 - 25at% among Cr, Mo, Si, Mn, W, Nb. Ti. and Zr for X) as a principal component the 
orientation adjustment film is formed on the nonmetal substrate with which texture processing was performed 
to the front face, and the nonmagnetic substrate film and a magnetic film form the magnetic-recording medium 
of this invention on it — having — the ratio of the coercive force Hcc of a hoop direction, and the coercive 
force Her of the direction of a path — Hcc/Hcr is characterized by being 1.1 or more. By the magnetic- 
recording medium of this invention, it can consider as the configuration with which the front face of the 
orientation control film is oxidized. Moreover, the front face of the orientation control film can consider as the 
configuration by which nitriding treatment is carried out. As for the orientation adjustment film, it is desirable 
that it is what uses NiP (the content of P is 10 - 40at%) as a principal component As for the orientation 
adjustment film, it is desirable that it is what uses NiPX (the content of one or more sorts and X is 0 - 25at% 
among Cr, Mo, Si, Mn, W, Nb, Ti. and Zr for X) as a principal component As for the thickness of the orientation 
control film, it is desirable that it is 2-100nm. As for the orientation adjustment film, it is desirable that surface 
average-of-roughness-height Ra is less than 0.5nm. As for a nonmetal substrate, it is desirable that it is a 
glass substrate. By the magnetic-recording medium of this invention, the nonmagnetic adhesion film which 
make it hard to exfoliate the stacking tendency adjustment film from a substrate side is formed between a 
nonmetal substrate and the stacking tendency adjustment film, and the configuration which this nonmagnetic 
adhesion film becomes from one or more sorts in Cr. Mo, Nb, V, Re, Zr, W, and Ti can also be taken. The 
magnetic recorder and reproducing device of this invention is characterized by equipping the above-mentioned 
magnetic-recording medium and this magnetic-recording medium with the magnetic head which carries out 
record playback of the information. 
[0006] 

[Embodiment of the Invention] The orientation adjustment film 2 is formed on the nonmetal substrate 1 with 
which texture processing was performed to the front face, and, as for the magnetic-recording medium which 
drawing 1 shows the 1st operation gestalt of the magnetic-recording medium of this invention, and is shown 
here, sequential formation of the nonmagnetic substrate film 3, a magnetic film 4, and the protective coat 5 is 
carried out on it Hereafter, the nonmetal substrate 1 and the orientation adjustment film 2 are called medium 
substrate 6. 

[0007] As a nonmetal substrate 1, what consists of nonmetal materials, such as glass, ceramics, silicon, silicon 
carbide, and carbon, is used. It is desirable to use a glass substrate from viewpoints, such as endurance and 
cost, especially. As glass used for a glass substrate, there are amorphous glass and glass ceramics and 
general-purpose soda lime glass, alumino KETO glass, and alumino silicate glass can be used as amorphous 
glass. Moreover, lithium system glass ceramics can be used as crystallization glass. When amorphous glass with 
uniform physical properties, such as a degree of hardness, is used especially, since uniform texture processing 
can be performed to a front face, it is desirable. The sintered compacts which use a general-purpose 
aluminum oxide, alumimium nitride, silicon nitride, etc. as a principal component as a ceramic substrate, those 
fiber strengthening objects, etc. are usable. 

[0008] Texture processing is performed to the front face by mechanical texture processing by the wrapping 
tape and loose grain with which bonded abrasive was used for the nonmetal substrate 1 etc. As for the texture 
line formed in nonmetal substrate 1 front face of texture processing, it is desirable that it is a thing along a 
substrate hoop direction. As for surface average-of-roughness-height Ra of the nonmetal substrate 1, it is 
preferably desirable to be referred to as 0.3-0.8nm (3-8A) 0.1-1 nm (1-10A). 

[0009] The nonmetal substrate 1 becomes it smooth that surface average-of-roughness-height Ra is under 
the above-mentioned range too much, and the effectiveness which raises the magnetic anisotropy of a 
magnetic film 4 fades. If surface average-of-roughness-height Ra crosses the above-mentioned range, the 
smooth nature on the front face of a medium becomes low, a glide height property will fall and it will become 
difficult to make premature start height of the magnetic head low at the time of record playback Since [ that 
a degree of hardness is high ] texture workability is low compared with a metal substrate, when the nonmetal 
substrate 1 performs texture processing, abnormality lobes, such as weld flash, are hard to be formed, and the 
maximum projection height Rp becomes comparatively low. 

[0010] The orientation adjustment film 2 is for preparing the crystal stacking tendency of the nonmagnetic 
substrate film 3 formed right above, adjusting the crystal stacking tendency of the magnetic film 4 further 
formed on it, and raising the magnetic anisotropy of a magnetic film 4. Moreover, the orientation aa_ustment 
film 2 not only adjusts a crystal stacking tendency, but functions as grain-refining film which makes detailed 
crystal grain in the nonmagnetic substrate film 3 and a magnetic film 4. 

[0011] It is desirable to use what uses NiP as a principal component as an ingredient of the orientation 
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adjustment film 2. As for the content of P, it is desirable to consider as 10 - 40at% (preferably 15 - 35at%). If it 
becomes it easy to magnetize this ingredient that the content of P is under the above-mentioned range and 
the above-mentioned range is crossed, the crystal stacking tendency of the nonmagnetic substrate film 3 and 
a magnetic film 4 will become easy to get worse. In addition, in this specification, a principal component points 
out that the component concerned is included exceeding 50at(s)%. 

[0012] Furthermore, it is desirable to use what uses NiPX (X is one or more sorts in Cr, Mo, Si, Mn, W, Nb, Ti, 
and Zr) as a principal component as an ingredient of the orientation adjustment film 2. As for the content of X, 
it is desirable to consider as 0 - 25at% (preferably 5at(s)% - 25at%, still more preferably 10at(s)% - 25at%). 
When the content of X exceeds 25at(s)%, the crystal stacking tendency of the nonmagnetic substrate film 3 
and a magnetic film 4 gets worse, and a magnetic anisotropy falls. 

[0013] As for the thickness of the orientation adjustment film 2, it is desirable to be referred to as 2-100nm 
(20-1 000A) (preferably 2-50nm). This thickness is not desirable in order for ingredient cost to increase, while 
the orientation adjustment film 2 will become easy to exfoliate, if the magnetic anisotropy of a magnetic film 4 
falls that it is under the above-mentioned range and the above-mentioned range is crossed. 
[0014] Moreover, texture processing may be performed to the front face and the orientation ao_ustment film 2 
does not need to be given. It is desirable that the orientation adjustment film 2 is that to which a texture line 
meets a substrate hoop direction when texture processing is carried out to a front face. As for surface 
average-of-roughness-height Ra of the orientation adjustment film 2, it is desirable that it is 1nm or less from 
the point of a glide height property. As for surface average-of-roughn ess-height Ra of the orientation 
adjustment film 2, it is more desirable to be referred to as less than (less than 5A) (preferably less than 0.3nm) 
0.5nm. Since metallic materials, such as NiPX to which a degree of hardness is low rich in workability 
comparatively at the orientation adjustment film 2, are used for the orientation adjustment film 2, big lobes, 
such as weld flash and KAERI, become is easy to be formed in a film front face at the time of texture 
processing, and the maximum projection height Rp tends to become large. According to setting surface 
average-of-roughness-height Ra of the orientation adjustment film 2 to less than (less than 5A) 0.5nm, the 
amount of grinding at the time of texture processing is lessened, and it prevents the surface maximum 
projection height Rp becoming large, and the maximum projection height Rp on the front face of a medium can 
be stopped small, and aggravation of a glide height property can be prevented. 

[0015] The nonmagnetic substrate film 3 shall become one or more sorts or these from the alloy which added 
other elements conventionally in the range which does not spoil crystallinity among well-known substrate film 
ingredients, for example, Cr, Ti, nickel. Si, Ta, W, Mo, V, and Nb. It is suitable to use Cr or Cr alloy (for 
example, a CrTi system, a CrW system, a CrMo system, a CrV system, a CrSi system) even especially in 
inside. Moreover, the nonmagnetic substrate film 3 is good also as monolayer structure, and mutually good also 
as the same or multilayer structure to which two or more laminatings of the film of a different presentation 
were carried out. As for the thickness of the nonmagnetic substrate film 3, it is preferably desirable to be 
referred to as 2-50nm (20-500A) 1-100nm (10-1000A). As for the crystal orientation of the nonmagnetic 
substrate film 3, being referred to as (002) is desirable. 

[0016] It is desirable to use for a magnetic film 4 the ingredient which uses Co as a principal component. As 
this ingredient, Co alloy which added one or more sorts in Cr, Pt, Ta, B, Ti, Ag, Cu, aluminum, Au, W, Nb, Zr, V, 
nickel, Fe, and Mo to Co, for example can be used. As a suitable example of the above-mentioned ingredient, 
what uses the alloy of a CoCrTa system, a CoCrPt system, a CoCrPtB system, and a CoCrPtTa system as a 
principal component can be mentioned. It is desirable to use the alloy of a CoCrPtTa system even especially in 
inside. Thickness of a magnetic film 4 can be set to 5-30nm (50-300A). As for the crystal orientation of a 
magnetic film 4, being referred to as (110) is desirable. 

[001 7] Moreover, a magnetic film 4 is good also as monolayer structure of a uniform configuration, and good 
also as multilayer structure which carried out the laminating of two or more layers. The ingredient of the same 
presentation may be mutually used for the layer which constitutes the multilayer-structure film, and the 
ingredient of a different presentation may be used for it. 

[0018] The ingredient which may use a well-known thing conventionally as an ingredient of a protective coat 5, 
for example, makes a principal component single components, such as carbon, silicon oxide, silicon nitride, and 
a zirconium dioxide, or these can be used. As for the thickness of a protective coat 5, it is desirable to be 
referred to as 2-1 Onm (20-1 00A). Moreover, on a protective coat 5, the lubricating film which consists of 
lubricant, such as fluorine system fluid lubrication agents, such as a perfluoro polyether, can be prepared if 
needed. 

[0019] the magnetic-recording medium of this operation gestalt — the ratio of the coercive force Hcc of a 
hoop direction, and the coercive force Her of the direction of a path — Hcc/Hcr is made or more into 1.1 (1.2 
or more [ Preferably ]). this ratio — the magnetic anisotropy of a magnetic-recording medium runs short that 
Hcc/Hcr is under the above-mentioned range, and magnetic properties, such as heat fluctuation resistance, 
become inadequate. 

[0020] Hereafter, the 1 st operation gestalt of the manufacture approach of the magnetic-recording medium of 
this invention is explained by making into an example the case where the above-mentioned magnetic-recording 
medium is manufactured. First, texture processing is performed to nonmetal substrate 1 front face. Mechanical 
texture processing by a wrapping tape and a loose grain using bonded abrasive as a texture processing method 
is suitable. In texture processing, it is desirable to form a texture line in a hoop direction. Moreover, in order to 
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remove minute weld flash, minute KAERL etc. which were formed in the film front face of mechanical texture 
processing and to obtain higher surface smooth nature, it is also possible after mechanical texture processing 
to perform chemical etching processing. 

[0021] Subsequently, the orientation adjustment film 2 is formed on the nonmetal substrate 1, and the medium 
substrate 6 is obtained. As for the orientation adjustment film 2, it is desirable to form by the spatter using 
the sputtering system which is membrane formation equipment The sputtering system 21 which drawing 2 
shows an example of a sputtering system and is shown here is equipped with a chamber 22, the sputtering 
target 23 prepared in the both-sides wall inside of a chamber 22, the power source 24 which supplies power to 
a target 23, the bias power supply 25 which impresses bias to a substrate 1, a sputtering gas supply means 26 
to supply sputtering gas in a chamber 22, and an oxygen content gas supply means 27 to supply oxygen 
content gas in a chamber 22. 

[0022] As a sputtering target 23, what consists of a component of the above-mentioned orientation 
adjustment film 2 is used. As for the sputtering target 23, it is desirable that it is what uses NiPX (0 - 25at%, 
preferably 5at(s)% - 25at%, still more preferably [ one or more sorts and content of X ] among [ X ] Cr, Mo, Si, 
Mn, W, Nb. Ti, and Zr 10at(s)% - 25at%) as a principal component When the content of X crosses the above- 
mentioned range, the crystal stacking tendency of the nonmagnetic substrate film 3 and a magnetic film 4 gets 
worse, and the magnetic anisotropy of a magnetic film 4 falls. As a sputtering target 23, what uses NiP as a 
principal component can also be used. As for the content of P. it is desirable to consider as 10 - 40at% 
(preferably 15 - 35at%). If it becomes it easy to magnetize this ingredient that the content of P is under the 
above-mentioned range and the above-mentioned range is crossed, the crystal stacking tendency of the 
nonmagnetic substrate film 3 and a magnetic film 4 will become easy to get worse. 
[0023] It is desirable to be able to use the alloy target manufactured by the sintered alloy target or the 
solution process as this target 23, and to use a sintered alloy target especially. The sintered alloy target 
should sinter this using the mixture of the alloy powder of the above-mentioned presentation, two or more 
sorts of alloy powder which were mixed so that it might become the above-mentioned presentation, or simple 
substance metal powder with the sintering process with conventionally well-known HIP (hot isostatic press), a 
hotpress, etc. In addition, as the above-mentioned alloy powder and metal powder, what was manufactured by 
the approach that the gas atomizing method etc. is conventionally well-known can be used. 
[0024] After carrying in the nonmetal substrate 1 in a chamber 22 and introducing sputtering gas, such as 
argon gas, in a chamber 22 in formation of the orientation adjustment film 2 using the sputtering gas supply 
means 26, electric power is supplied to the above-mentioned target 23, and the above-mentioned target 
component is made to adhere on the nonmetal substrate 1 by the spatter. In addition, the orientation 
adjustment film 2 can also be formed by plating, such as not only a spatter but an electroless deposition 
method, vacuum deposition, ion plating, etc. 

[0025] By the manufacture approach of the magnetic-recording medium of this operation gestalt, oxidation 
treatment is performed to the front face of the orientation ac|justment film 2. In order to perform oxidation 
treatment, the approach of contacting orientation adjustment film 2 front face in oxygen content gas can be 
taken. Air, pure oxygen, and a steam can be used as oxygen content gas. Moreover, the oxygen enrichment gas 
to which the oxygen content in air was made to increase can also be used. 

[0026] As an example of the approach of contacting orientation adjustment film 2 front face in oxygen content 
gas, as mentioned above, after forming the orientation adjustment film 2 on a substrate 1 in the chamber 22 of 
a sputtering system 21, the approach of using the oxygen content gas supply means 27, and introducing 
oxygen content gas in a chamber 22, can be mentioned. Under the present circumstances, the oxygen density 
in the gas (in this case, gas in a chamber 22) by which the orientation adjustment film 2 is put can be made 
into 1 - 100vol% (preferably 1 - 70vol%, still more preferably 1 - 50vol%). Use of oxygen content gas can 
perform oxidation treatment now by easy actuation. 

[0027] In order for the temperature conditions at the time of performing processing to which orientation 
aajustment film 2 front face is contacted in oxygen content gas to prevent a bad influence attaining to the 
stacking tendency of the nonmagnetic substrate film 3 and a magnetic film 4 when the orientation adjustment 
film 2 crystallizes, it is desirable to carry out less than to temperature lower than the temperature which the 
component of the orientation adjustment film 2 crystallizes, for example, 280 degrees C. Moreover, this 
temperature can be set up more than ordinary temperature or it. The processing time at the time of 
performing this processing (exposure time to oxygen content gas) can be suitably set up according to the 
oxygen content of oxygen content gas etc. By this processing, as for the orientation aajustment film 2, near a 
front face oxidizes at least 

[0028] Subsequently, the nonmagnetic substrate film 3 is formed on the orientation adjustment film 2. The 
spatter which used the sputtering system can perform formation of the nonmagnetic substrate film 3. 
Subsequently, a magnetic film 4 is formed on the nonmagnetic substrate film 3. The spatter which used the 
sputtering system can perform formation of a magnetic film 4. Subsequently, a protective coat 5 is formed on 
a magnetic film 4. A protective coat 5 can be formed by the plasma-CVD method, a spatter, etc. 
[0029] By the manufacture approach of the magnetic-recording medium of this operation gestalt, since the 
orientation adjustment film 2 is formed on the nonmetal substrate 1 which performed texture processing to the 
front face and the front face of this orientation aajustment film 2 is oxidized, in spite of using the nonmetal 
substrate 1 with it difficult [ to give a magnetic anisotropy to a magnetic film ], the crystal stacking tendency 
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of the nonmagnetic substrate film 3 and magnetic film 4 which are formed on it can be raised, and the 
magnetic anisotropy in a magnetic film 4 can be raised. Therefore, the magnetic properties (heat fluctuation 
resistance, an error rate, S/N, etc.) of a magnetic-recording medium can be raised. 

[0030] Generally as for heat fluctuation resistance, a crystal magnetic-anisotropy constant (Ku) becomes good 
in a large medium. By the magnetic-recording medium of this operation gestalt, since a crystal magnetic- 
anisotropy constant (Ku) improves by raising the magnetic anisotropy to a circumferencial direction, it is 
thought that heat fluctuation resistance is raised. In addition, heat fluctuation means the phenomenon in which 
the thermosteresis of the data which the record bit became unstable and were recorded happens, and it 
appears as attenuation of the playback output of the recorded data with time in a magnetic recording medium. 
Heat fluctuation resistance means the difficulty of generating of heat fluctuation. 

[0031] Moreover, the playback output full width at half maximum can be made small,- and the resolution of a 
playback output can be raised. Therefore, the magnetic-recording medium which was excellent in respect of 
the error rate can be obtained. 

[0032] Moreover, by raising a magnetic anisotropy, coercive force can be raised and a playback output (S) can 
be raised. Therefore, improvement in S/N can be aimed at. Furthermore, crystal grain in the nonmagnetic 
substrate film 3 is made detailed, and detailedHzing and since it can equalize, reduction of a noise (N) can be 
aimed at for the magnetic grain in the magnetic film 4 which grows under the effect of the substrate film 3 by 
this. For this reason, the playback output per unit membrane thickness can be raised, and too much growth of 
a magnetic grain can be controlled by thin film-ization of a magnetic film 4, it can be made detailed, and the 
further noise reduction is attained. Therefore, improvement in much more S/N is attained. 
[0033] Moreover, by the manufacture approach of this operation gestalt, the nonmagnetic substrate film 3 and 
a magnetic film 4 can be succeedingly formed on the orientation adjustment film 2 using this membrane 
formation equipment without taking out the obtained medium substrate 6 from this membrane formation 
equipment, after forming the orientation adjustment film 2 within membrane formation equipments, such as a 
sputtering system, on the nonmetal substrate 1 which performed texture processing. Therefore, a production 
process can be simplified and manufacture cost reduction can be planned. On the other hand, by the 
conventional manufacture approach, since it is subsequently necessary to once take out a substrate from 
membrane formation equipment, to perform a texture processing process (for it to be texture processing to a 
hard film front face) after a membrane formation process (for the hard film which consists of NiP etc. to be 
formed on a substrate), and to perform a membrane formation process (formation of the nonmagnetic 
substrate film and a magnetic film) again, a production process becomes complicated. 

[0034] Moreover, in forming the orientation adjustment film 2, in using for the orientation adjustment film 2 the 
ingredient which uses NiPX (the content of one or more sorts and X is 0 - 25at% among Cr, Mo, Si, Mn, W, Nb. 
Ti. and Zr for X) as a principal component, the above-mentioned orientation adjustment film 2 can be easily 
formed by using the sputtering target which uses NiPX as a principal component. In forming the orientation 
ac(justment film 2, in using for the orientation ac_ustment film 2 the ingredient which uses NiP (the content of 
P is 10 - 40at% preferably) as a principal component, the above-mentioned orientation actjustment film 2 can 
be easily formed by using the sputtering target which uses NiP as a principal component. 

[0035] moreover, if it is in the above-mentioned magnetic-recording medium, the orientation adjustment film 2 
is formed on the nonmetal substrate 1 with which texture processing was performed to the front face, and the 
nonmagnetic substrate film 3 and a magnetic film 4 form on it — having — the ratio of the coercive force Hcc 
of a hoop direction, and the coercive force Her of the direction of a path — since Hcc/Hcr is 1.1 or more, a 
magnetic anisotropy is high and becomes the thing excellent in magnetic properties (heat fluctuation 
resistance, an error rate, S/N, etc.). Moreover, a production process can be simplified and manufacture cost 
reduction can be planned. 

[0036] In the above-mentioned magnetic-recording medium, since texture processing becomes unnecessary 
on the occasion of manufacture when the orientation adjustment film 2 is what has not performed texture 
processing, manufacture becomes easy and the manufacture cost reduction of it becomes possible. Moreover, 
the fall of the glide height property by originating in texture processing, the shape of surface type of the 
orientation adjustment film 2 becoming coarse, and the maximum projection height Rp on the front face of a 
medium becoming large can be prevented. Moreover, when the orientation adjustment film 2 performs texture 
processing, the crystal stacking tendency of the nonmagnetic substrate film 3 and a magnetic film 4 can be 
raised further, and the magnetic anisotropy of a magnetic film 4 can be raised further. 

[0037] Drawing 3 shows the example of the magnetic recorder and reproducing device which used the above- 
mentioned magnetic-recording medium. The magnetic recorder and reproducing device shown here equips the 
medium mechanical component 8 which carries out the rotation drive of the magnetic-recording medium 7 and 
the magnetic-recording medium 7 of a configuration of being shown in drawing 1 , and the magnetic-recording 
medium 7 with the magnetic head 9 which carries out record playback of the information, the head mechanical 
component 10, and the record regenerative-signal processor 11. The record regenerative-signal processor 11 
processes the record signal from the outside, he can send to the magnetic head 9, or can process the 
regenerative signal from the magnetic head 9, and can lead it now outside. 

[0038] If it is in this magnetic recorder and reproducing device, since the magnetic anisotropy of a magnetic- 
recording medium can be raised and improvement in S/N and an error rate is attained, high recording density- 
ization is attained. Moreover, troubles, such as record data missing resulting from a heat fluctuation 
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phenomenon, can be prevented. 

[0039] Next the 2nd operation gestalt of the manufacture approach of the magnetic-recording medium of this 
invention is explained. The manufacture approach of this operation gestalt is replaced with oxidizing orientation 
adjustment film 2 front face, and differs from the approach of the operation gestalt the above 1 st at the point 
which carries out nitriding treatment of the orientation adjustment film 2 front face. In order to perform 
nitriding treatment, the approach of contacting orientation adjustment film 2 front face in nitrogen content gas 
can be taken. For example, the approach of introducing nitrogen content gas in the chamber in which the 
medium substrate 6 was held is employable. Air and pure nitrogen can be used as nitrogen content gas. 
Moreover, the nitrogen enrichment gas to which the nitrogen content in air was made to increase can also be 
used. Under the present circumstances, nitrogen concentration in the gas by which the orientation adjustment 
film 2 is put can be made into 1 - 100vol% (preferably 1 - 70vol%, still more preferably 1 - 50vol%). Use of 
nitrogen content gas can perform nitriding treatment now by easy actuation. 

[0040] In order for the temperature conditions at the time of performing processing to which orientation 
ac(justment film 2 front face is contacted in nitrogen content gas to prevent a bad influence attaining to the 
stacking tendency of the nonmagnetic substrate film 3 and a magnetic film 4 when the orientation adjustment 
film 2 crystallizes, it is desirable to carry out less than to temperature lower than the temperature which the 
component of the orientation adjustment film 2 crystallizes, for example, 280 degrees C. Moreover, this 
temperature can be set up more than ordinary temperature or it. The processing time at the time of 
performing this processing (exposure time to nitrogen content gas) can be suitably set up according to the 
nitrogen content of nitrogen content gas etc. As for the orientation adjustment film 2, near a front face is 
nitrided at least by this processing. 

[0041] By the manufacture approach of the magnetic-recording medium of this operation gestalt, since the 
orientation adjustment film 2 is formed on the nonmetal substrate 1 which performed texture processing to the 
front face and nitriding treatment of the front face of this orientation adjustment film 2 is carried out, like the 
manufacture approach of the operation gestalt the above 1st which adopted oxidation treatment, the crystal 
stacking tendency of the nonmagnetic substrate film 3 and a magnetic film 4 can be raised, and the magnetic 
anisotropy in a magnetic film 4 can be raised. Therefore, magnetic properties, such as the heat fluctuation 
resistance of a magnetic-recording medium, can be raised. 

[0042] Moreover, also in the manufacture approach of this operation gestalt, since the nonmagnetic substrate 
film 3 and a magnetic film 4 can be succeedingly formed on the orientation adjustment film 2 using this 
membrane formation equipment after forming the orientation adjustment film 2 within membrane formation 
equipment, a production process can be simplified and manufacture cost reduction can be planned. 
[0043] In the manufacture approach of the above-mentioned 1st and 2nd operation gestalt. that the 
effectiveness of raising the magnetic anisotropy of a magnetic film 4 oxidation or by carrying out nitriding 
treatment is acquired orientation adjustment film 2 front face Although it is thought that it is because this 
property that was hard for the orientation adjustment film 2 to come to have a certain property of having been 
influenced by substrate 1 front face by which texture processing was carried out, and to discover 
conventionally was discovered with oxidation or nitriding treatment and this raised the crystal stacking 
tendency of the substrate film 3 and a magnetic film 4 For details, it has not solved. 

[0044] In addition, in the manufacture approach of the above-mentioned operation gestalt, although oxidation 
or the approach of carrying out nitriding treatment was illustrated for orientation aojustment film 2 front face 
within the chamber of membrane formation equipment, oxidation or nitriding treatment may be performed not 
only this but out of membrane formation equipment. 

[0045] Next the 3rd operation gestalt of the manufacture approach of the magnetic-recording medium of this 
invention is explained using drawing 1 and drawing 2 . The manufacture approach of this operation gestalt 
adopts a spatter as an approach of forming the orientation adjustment film 2 on a substrate 1, and faces it 
forming the orientation adjustment film 2, and the description is in the point using the thing containing oxygen 
as sputtering gas introduced in the chamber of a sputtering system. After carrying in the nonmetal substrate 1 
in a chamber 22 and specifically introducing oxygen content sputtering gas in a chamber 22 using the 
sputtering gas supply means 26 using the sputtering system 21 shown in drawin g 2 , the approach of supplying 
electric power to the above-mentioned target 23 is employable. The thing which oxygen content gas (air, pure 
oxygen, a steam, oxygen enrichment gas, etc.) was added [ thing ] in the argon gas conventionally used as 
sputtering gas, and made it contain oxygen as this oxygen content sputtering gas can be used. Since 
membrane formation effectiveness will fall if too high, and the effectiveness which raises a magnetic 
anisotropy will fall if too low, it is suitable for the oxygen content in sputtering gas to consider as 1 - 80vol% 
(preferably 2 - 50vol%, still more preferably 5 - 30vol%). By using the sputtering gas containing oxygen, the 
orientation adjustment film 2 contains oxygen. 

[0046] By the manufacture approach of the magnetic-recording medium of this operation gestalt, since the 
sputtering gas containing oxygen is used, like the manufacture approach (they are oxidation or the 
manufacture approach which carries out nitriding treatment about the orientation adjustment film 2) of the 1st 
and 2nd operation gestalt, the crystal stacking tendency of the nonmagnetic substrate film 3 and a magnetic 
film 4 can be raised, and the magnetic anisotropy in a magnetic film 4 can be raised. Therefore, magnetic 
properties, such as the heat fluctuation resistance of a magnetic-recording medium, can be raised. 
[0047] That the effectiveness of raising the magnetic anisotropy of a magnetic film 4 by using the sputtering 
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gas containing oxygen is acquired When the orientation adjustment film 2 becomes a thing containing oxygen, 
become easy to be influenced of substrate 1 front face. Consequently, although it is thought that it is because 
it came to have a certain property that the orientation acljustment film 2 was influenced by substrate 1 front 
face by which texture processing was carried out and this property raised the crystal stacking tendency of the 
nonmagnetic substrate film 3 and a magnetic film 4, for details, it has not solved. 

[0048] Moreover, also in the manufacture approach of this operation gestalt, since the nonmagnetic substrate 
film 3 and a magnetic film 4 can be succeedingly formed on the orientation adjustment film 2 using this 
membrane formation equipment after forming the orientation adjustment film 2 within membrane formation 
equipment, a production process can be simplified and manufacture cost reduction can be planned. Moreover, 
by the manufacture approach of this operation gestalt. since the surface treatment after orientation 
adjustment film 2 formation becomes unnecessary, a production process can be simplified further and much 
more manufacture cost reduction can be planned. 

[0049] Next, the 4th operation gestalt of the manufacture approach of the magnetic-recording medium of this 
invention is explained using dra win g 1 and drawing 21. The manufacture approach of this operation gestalt 
adopts a spatter as an approach of forming the orientation adjustment film 2 on a substrate 1, and faces it 
forming the orientation adjustment film 2, and the description is in the point using the thing containing nitrogen 
as sputtering gas introduced in the chamber of a sputtering system. The thing which nitrogen content gas (air, 
pure nitrogen, nitrogen enrichment gas, etc.) was added [ thing ] in the argon gas conventionally used as 
sputtering gas, and made it contain nitrogen as this nitrogen content sputtering gas can be used. Since 
membrane formation effectiveness will fall if too high, and the effectiveness which raises a magnetic 
anisotropy will fall if too low, it is suitable for the nitrogen content in sputtering gas to consider as 1 - 80vol% 
(preferably 2 - 50vol%, still more preferably 5 — 30vol%). By using the sputtering gas containing nitrogen, the 
orientation adjustment film 2 contains nitrogen. 

[0050] By the manufacture approach of the magnetic-recording medium of this operation gestalt, since the 
sputtering gas containing nitrogen is used, like the manufacture approach (they are oxidation or the 
manufacture approach which carries out nitriding treatment about the orientation acljustment film 2) of the 1st 
and 2nd operation gestalt, the crystal stacking tendency of the nonmagnetic substrate film 3 and a magnetic 
film 4 can be raised, and the magnetic anisotropy in a magnetic film 4 can be raised. Therefore, magnetic 
properties, such as the heat fluctuation resistance of a magnetic-recording medium, can be raised. 
[0051] That the effectiveness of raising the magnetic anisotropy of a magnetic film 4 by using the sputtering 
gas containing nitrogen is acquired When the orientation adjustment film 2 becomes a thing containing 
nitrogen, become easy to be influenced of substrate 1 front face. Consequently, although it is thought that it is 
because it came to have a certain property that the orientation adjustment film 2 was influenced by substrate 
1 front face by which texture processing was carried out and this property raised the crystal stacking 
tendency of the nonmagnetic substrate film 3 and a magnetic film 4, for details, it has not solved. 
[0052] Moreover, also in the manufacture approach of this operation gestalt, since the nonmagnetic substrate 
film 3 and a magnetic film 4 can be succeedingly formed on the orientation adjustment film 2 using this 
membrane formation equipment after forming the orientation adjustment film 2 within membrane formation 
equipment, a production process can be simplified and manufacture cost reduction can be planned. Moreover, 
by the manufacture approach of this operation gestalt, since the surface treatment after orientation 
adjustment film 2 formation becomes unnecessary, a production process can be simplified further and much 
more manufacture cost reduction can be planned. 

[0053] Moreover, as shown in drawing 4 , by the magnetic-recording medium of this invention, the nonmagnetic 
adhesion film 12 which make it hard to exfoliate the orientation acljustment film 2 from a substrate 1 side can 
also be formed between the orientation adjustment film 2 and the nonmetal substrate 1. The ingredient 
excellent in the adhesion over the nonmetal substrate 1 and the orientation adjustment film 2, for example, the 
alloy which uses one or more sorts in Cr, Mo, Nb, V, Re, Zr, W, and Ti as a principal component, can be used 
for the nonmagnetic adhesion film 12. As a suitable ingredient for the nonmagnetic adhesion film 12, alloys, 
such as a CrMo system, a CrTi system, a CrV system, and a CrW system, and Cr can be mentioned. As for 
the thickness of the nonmagnetic adhesion film 12, it is desirable to carry out to 200nm or less, for example, 
5-200nm. If 200nm is exceeded, the effectiveness which raises the magnetic anisotropy of a magnetic film 4 
will fall. A spatter etc. can be used in order to form the nonmagnetic adhesion film 12. 

[0054] In the example shown here, by forming the nonmagnetic adhesion film 12, when a medium becomes an 
elevated temperature locally in the time of record playback etc., the heat of this part can be immediately 
diffused in the direction of a medium side, and it can suppress a temperature rise low, and it not only can 
prevent exfoliation of the orientation adjustment film 2, but can prevent a magnetic-properties fall. 
[0055] In addition, by the magnetic-recording medium of this invention, the crystal stacking tendency of a 
magnetic film can be made good, and a nonmagnetic interlayer can be prepared between the nonmagnetic 
substrate film and a magnetic film for the purpose of heightening more the effectiveness (improvement in heat 
fluctuation resistance etc.) of this invention. As an ingredient used suitable for this nonmagnetic interlayer, a 
CoCr system alloy (Cr content 20 - 40at%) can be mentioned. By the magnetic-recording medium which 
drawing 5 shows the example of the magnetic-recording medium which prepared the nonmagnetic interlayer. 
and is shown here, the nonmagnetic interlayer 13 is formed between the nonmagnetic substrate film 3 and a 
magnetic film 4. Thickness of this nonmagnetic interlayer 13 can be set to 5-200nm. 
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[0056] 

[Example] (Examples 1-4 of a trial) Hereafter, an example Is given and this invention is explained to a detail. 
On the front face of the glass substrate 1 (0.635mm in the diameter of 65mm, thickness) of amorphous 
structure, mechanical texture processing was performed to the circumferencial direction, and it considered as 
the value which shows surface average-of-roughness-height Ra in Table 1. AFM by the digital installment 
(digitallnstrument) company was used for measurement of surface average-of-roughness-height Ra. After 
washing this nonmetal substrate 1 enough and drying it, it set in the chamber of DC magnetron sputtering 
equipment (3010 made from Anelva), and after exhausting the inside of a chamber until it became 2x10 to 7 Pa 
vacuum achievement, argon gas was introduced as sputtering gas in the chamber, and the orientation 
adjustment film 2 was formed on the substrate 1 by the spatter. 

[0057] Subsequently, the air which is oxygen content gas was introduced in the chamber of this sputtering 
system, orientation adjustment film 2 front face was contacted to air over 5 seconds, and oxidation treatment 
was performed. Under the present circumstances, temperature conditions were set as 200 degrees C, and the 
oxygen density in a chamber was set up to 20vol(s)%. Subsequently, after heating the medium substrate 6 at 
200 degrees C using a sputtering system, the nonmagnetic substrate film 3 which consists of Cr on the 
orientation adjustment film 2 by the spatter was formed, and the magnetic film 4 which consists of a 
CoCrPtTa system alloy by the spatter was further formed on the nonmagnetic substrate film 3. On the 
magnetic film 4, the protective coat 5 which consists of carbon by the spatter was formed. On the protective 
coat 5, the lubricating film which consists of a perfluoro polyether by the dipping method was formed. 
[0058] The static magnetism property of the obtained magnetic-recording medium was measured using the 
oscillating-type magnetic-properties measuring device (VSM). moreover, the ratio (Hc/radial He of a 
circumferencial direction) of the coercive force He of a circumferencial direction and the radial coercive force 
He was measured, and it considered as the index of a magnetic anisotropy (front Naka — a "magnetic 
anisotropy" shows this coercive force ratio). Moreover, the magnetic parametric performance of these 
magnetic-recording medium was measured using the read/ write analyzer RWA1632 made from GUZIK, and 
spin stand S1701MP. In evaluation of a magnetic parametric performance, it measured by setting record 
conditions to track-recording-density 350kFCI using the compound-die thin film magnetic-recording head 
which has a huge magnetic-reluctance (GMR) component in the playback section. About heat fluctuation 
resistance, the output reduction by recording density 40kFCI in 70-degree C conditions was observed using 
spin stand S1 701 MP. Moreover, front Naka and PW50 show the output full width at half maximum. 
[0059] (Example 5 of a trial) It replaced with oxidizing by introducing air after orientation adjustment film 2 
formation and in a chamber, and the magnetic-recording medium was produced according to the example 1 of 
a trial except introducing pure nitrogen in a chamber and performing nitriding treatment. The nitrogen 
concentration in the chamber at the time of nitriding treatment was set up to 20vol%. 

[0060] (Example 6 of a trial) In forming the orientation adjustment film 2, according to the example 1 of a trial, 
the magnetic-recording medium was produced as sputtering gas except using the mixed gas (argon content 
80vol% and nitrogen content 20vol%) of an argon and nitrogen, and not performing oxidation treatment. 
[0061] (Example 7 of a trial) According to the example 1 of a trial, the magnetic-recording medium was 
produced except forming the nonmagnetic adhesion film 12 (100A in thickness) which consists of Cr by the 
spatter between the nonmetal substrate 1 and the orientation adjustment film 2. 

[0062] (Example 8 of a trial) According to the approach of the example 1 of a trial, the magnetic-recording 
medium was produced except not performing texture processing on nonmetal substrate 1 front face. 
[0063] (Example 9 of a trial) According to the approach of the example 1 of a trial, the magnetic-recording 
medium was produced except not oxidizing orientation adjustment film 2 front face (processing to which the 
orientation adjustment film 2 is contacted to airX The test result about the magnetic-recording medium 
produced by the approach of each example of a trial is collectively shown in Table 1. 
;0064] 
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[0065] example of trial 1- produced by the approach of performing oxidation treatment on texture processing 
to a substrate 1, and orientation adjustment film 2 front face from Table 1 compared with the magnetic- 
recording medium of the examples 8 and 9 of a trial produced by the approach of not performing texture 
processing to a substrate 1, or surface treatment to the orientation adjustment film 2 — it turns out that the 
magnetic-recording medium of 4 and 7 showed the outstanding magnetic anisotropy. Moreover, it turns out 
that the magnetic anisotropy which was excellent also about the magnetic-recording medium of the example 5 
of a trial produced by the approach of replacing with oxidation treatment and performing nitriding treatment 
and the magnetic-recording medium of the example 6 of a trial acquired by the approach of using nitrogen- 
containing sputtering gas was acquired. Moreover, it turns out that the magnetic-recording medium of the 
examples 1-7 of a trial showed the outstanding heat fluctuation resistance. Furthermore, coercive force is high 
and it turns out that the output full width at half maximum PW50 becomes small, and is excellent in the 
resolution of a playback output 

[0066] (Examples 10-14 of a trial) On the front face of the glass-ceramics substrate 1 (mm [ in the diameter 
of 65mm, and thickness / 0.635 ], Ohara TS-10SX), mechanical texture processing was performed to the 
circumferencial direction, and surface average-of-roughness-height Ra was made into 5A (0.5nm). After 
washing this nonmetal substrate 1 enough and drying it it sets in the chamber of DC magnetron sputtering 
equipment (3010 made from Anelva). After exhausting the inside of a chamber until it becomes 2x10 to 7 Pa 
vacuum achievement argon gas is introduced as sputtering gas in a chamber. The nonmagnetic adhesion film 
12 (100A (10nm) of thickness) which consists of Cr10Mo on a substrate 1 by the spatter was formed, and the 
orientation adjustment film 2 shown in Table 2 was formed on it. 

[0067] Subsequently, the oxygen content gas shown in Table 2 was introduced in the chamber of this 
sputtering system, orientation adjustment film 2 front face was contacted in oxygen content gas over 5 
seconds, and oxidation treatment was performed. Under the present circumstances, temperature conditions 
were set as 200 degrees C, and the oxygen density in a chamber was set up to 20vo!(s)%. Subsequently, after 
heating the medium substrate 6 at 200 degrees C using a sputtering system, the nonmagnetic substrate film 3 
(200A (20nm) of thickness) which consists of CrMo on the orientation adjustment film 2 by the spatter was 
formed, further, on the nonmagnetic substrate film 3, the nonmagnetic interlayer 13 (30A (3nm) of thickness) 
which consists of CoCr by the spatter was formed, and the magnetic film 4 (200A (20nm) of thickness) which 
consists of a CoCrPtB system alloy further be formed. On the magnetic film 4, the protective coat 5 which 
consists of carbon by the spatter was formed, and the lubricating film which consists of a perfluoro polyether 
was formed on it The test result of the obtained magnetic-recording medium is shown in Table 2. Front Naka 
and the gas used point out the above-mentioned oxygen content gas. As for 20%O2-Ar, oxygen content gas 
(gas in a chamber) means [ the remainder ] the oxygen and argon mixed gas which is Ar including 20vol% 
oxygen. Moreover, gas pressure means the pressure of the oxygen content gas in a chamber. 
[0068] 
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[0069] From Table 2, when NiP is used for the orientation adjustment film 2, by making content of P into less 
than [ 40at% ] shows that the magnetic anisotropy was raised. Moreover, it turns out that the result of having 
excelled also about coercive force, PW50, and heat fluctuation resistance was obtained. 

[0070] (Examples 15-25 of a trial) As oxygen content gas, the magnetic-recording medium was produced like 
the example 10 of a trial using what is shown in Table 3 except carrying out as the pressure is shown in Table 
3. A test result is shown in Table 3. 
[0071] 
[Table 3] 
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[0072] In oxidizing the front face of the orientation ao^justment film 2, from Table 3, by making the oxygen 
density in oxygen content gas more than 1at% shows that outstanding magnetic properties were acquired. 
Moreover, about the pressure of oxygen content gas, by being referred to as 0.2Pa or more shows that 
sufficient magnetic properties could be acquired and the magnetic properties which were further excellent by 
being referred to as 2Pa or more were able to be acquired. 

[0073] (Examples 26-42 of a trial) The magnetic-recording medium was produced like the example 1 1 of a trial 
except carrying out as surface average-of-roughness-height Ra of a substrate, the orientation adjustment 
film, oxygen content gas, and its pressure are shown in Table 4. In the examples 41 and 42 of a trial, the 
tempered glass substrate (Nippon Sheet Glass Co., Ltd. make) and the alumina sintered carrier (product made 
from an aluminum oxide) were used as a nonmetal substrate 1. respectively. A test result is shown in Table 4. 
Front Naka and Air mean air. 
;0074] 
[Table 4] 
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[0075] Table 4 shows that the magnetic properties which were excellent as oxygen content gas even when air 
was used were able to be acquired. Moreover, it turns out that the magnetic properties which were excellent 
even when a steam and argon mixed gas (5%H2 O-Ar) were used were able to be acquired. Moreover, even 
when a tempered glass substrate and an alumina sintered carrier are used, it turns out that sufficient magnetic 
properties were able to be acquired. In addition, when contacting air on the front face of the orientation 
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adjustment film 2, it is thought that both oxidation and nitriding have taken place, but since reactivity is high 
compared with nitrogen, as for oxygen, oxidation is considered to have happened preferentially. 
[0076] (Examples 43-53 of a trial) On the glass-ceramics substrate 1 (Ohara TS-10SX), the nonmagnetic 
adhesion film 12 (50A (5nm) of thickness) which consists of Cr was formed, and the orientation adjustment film 
2 shown in Table 5 was formed on it Subsequently, the nitrogen content gas shown in Table 5 was introduced 
in the chamber of a sputtering system, and nitriding treatment for 5 seconds was performed under 200-degree 
C temperature conditions. On the orientation adjustment film 2, the nonmagnetic substrate film 3 (150A 
(15nm) of thickness) was formed. The nonmagnetic substrate film 3 was used as the two-layer structure film 
in which the 2nd layer which consists of CrW was formed on the 1st layer which consists of Cr. On the 
nonmagnetic substrate film 3, the nonmagnetic interlayer (30A (3nm) of thickness) which consists of CoCr, and 
the magnetic film 4 were formed. The magnetic film 4 was used as the two-layer structure film (200A (20nm) 
of thickness) in which the 2nd layer (20A (2nm) of thickness) which consists of CoCrPtTa was formed on the 
1st layer (180A (18nm) of thickness) which consists of CoCrPtBCu. On the magnetic film 4, the protective 
coat 5 which consists of carbon by the spatter was formed, and the lubricating film which consists of a 
perfluoro polyether was formed on it The test result of the obtained magnetic-recording medium is shown in 
Table 5. 
[0077] 
[Table 5] 
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[0078] Table 5 shows that the magnetic properties which were excellent even when nitriding treatment of the 
front face of the orientation actjustment film 2 was carried out were able to be acquired. 
[0079] (Examples 54-64 of a trial) On the glass-ceramics substrate 1 (Ohara TS-10SX), the nonmagnetic 
adhesion film 12 (100A (10nm) of thickness) which consists of CrW was formed, and the orientation adjustment 
film 2 shown in Table 6 was formed on it. Under the present circumstances, what was shown in Table 6 was 
used as used sputtering gas (membrane formation gas). On the orientation adjustment film 2, it is the 
nonmagnetic substrate film 3 (two-layer structure in which the 2nd layer which consists of CrW was formed on 
the 1st layer which consists of Cr.). 150A (15nm) of thickness was formed by the spatter. On the nonmagnetic 
substrate film 3, the nonmagnetic interlayer (30A (3nm) of thickness) which consists of CoCr, and the 
magnetic film 4 (180A (18nm) of thickness) which consists of CoCrPtTaZr were formed. The test result of the 
obtained magnetic-recording medium is shown in Table 5. 

;oo8o] 

[Table 6] 
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[0081] Table 6 shows that outstanding magnetic properties were able to be acquired, even when sputtering gas 

(membrane formation gas) is made to contain oxygen or nitrogen. 

[0082] 

[Effect of the Invention] Even when giving a magnetic anisotropy to a magnetic film uses a difficult nonmetal 
substrate on the nonmetal substrate which performed texture processing to the front face since the 
orientation adjustment film is formed and oxidation treatment or nitriding treatment is performed on the front 
face of this orientation ac[justment film if it is in the manufacture approach of the magnetic-recording medium 
of this invention as explained above, the crystal stacking tendency of the nonmagnetic substrate film and the 
magnetic film which are formed on it can raise, and the magnetic anisotropy in a magnetic film can raise. 
Therefore, magnetic properties, such as the heat fluctuation resistance of a magnetic-recording medium, can 
be raised. Moreover, after forming the orientation adjustment film within membrane formation equipment on 
the nonmetal substrate which performed texture processing, the nonmagnetic substrate film and a magnetic 
film can be succeedingly formed with this membrane formation equipment. For this reason, a production 
process can be simplified and manufacture cost reduction can be planned. 

[0083] moreover, if it is in the magnetic-recording medium of this invention, the orientation adjustment film is 
formed on the nonmetal substrate with which texture processing was performed to the front face, and the 
nonmagnetic substrate film and a magnetic film form on it — having — the ratio of the coercive force Hcc of 
a hoop direction, and the coercive force Her of the direction of a path — since Hcc/Hcr is 1.1 or more, a 
magnetic anisotropy is high and becomes the thing excellent in magnetic properties, such as heat fluctuation 
resistance. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Draw ing 1] 1 operation gestalt of the magnetic-recording medium of this invention is shown — it is a 
sectional view a part. 

[Drawing 2] It is the block diagram showing an example of the sputtering system which is membrane formation 
equipment used in order to manufacture the magnetic-recording medium shown in drawing 1 . 
[Drawing 3] 1 operation gestalt of the magnetic recorder and reproducing device of this invention is shown — 
it is a sectional view a part. 

[Drawing 4] other operation gestagen of the magnetic-recording medium of this invention are shown — it is a 
sectional view a part. 

[Drawing 51 the operation gestalt of further others of the magnetic-recording medium of this invention is 
shown — it is a sectional view a part 
[Description of Notations] 

1 [ ... A magnetic film, 7 / ... A magnetic-recording medium, 9 / ... Magnetic head ] ... A nonmetallic substrate, 

2 ... The orientation adjustment film, 3 ... The nonmagnetic substrate film, 4 
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SCt*^®t-r-i»aniJl1 6 — 2 3(03^1^*13^1 
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[El^2 5] B#JI1 6~2 4<Z)-5*>lvf*U!M 

BEBB££S. 
[368JcDS«IBfciftBJ?] 

[000 1 J 

K fc<fctf±E«BEIi!Stt£^fc«BKiifS±B 
[000 2] 

[&*<Dtt«5] fit*. BtBgEi3k*S<*fflfl>B«i LTI*. 

i*<5. &BSffi(*. JiS. SSiz^x^vJinxtfiSS 
*vcffli^*vci*-5o 7^x*-v*nxi*. S«*®ic0r 
(ii«;iins*iai) ic»5Dflfii£®jS-r*>fcix-i? 

fey. T^X^-vimiSffi-f C£:l:i«}:oT:. *«±l-fl£ 

"CI*. ffiSE8B<*ffl<D£fii: LT. Til-Sz-iA^ 
*fc-&#&B&«A<#<ffll^*vr#Tl*-5. MIS 

si*. siSA^iS^fci&'s-y Fz.??>-?ifi±ciz<i*tn 

tffcBBBStt £*fc1*.&©A<ii L < . fcBffifiSEt*© 
BtBftltA^ifetfi <t -5 C t A<fe ofc. 
[0 0 0 3] C0>fctf>. «7^, -fe^ 5 -y^X-tOffr* 

fc£#&BS«Jiic. 7-<7*wmj:tf®%ti;&mm£ 

»fi£-r-5Ct*<»3g**t-C^-S. 0«;U;tt*B8¥5-1 9 
7 9 4 1 JHMBicii. v-^x^vim 

XA<!§^fc®BI!g-efe$N i P|g£X/^*a:KJ:yRS 
figLfctO)A<S3g$*l.r^*. £fc*$giPP4-2 9 56 
1 ^4*18. 1 6 7 3 3 7<H*Bl::l*. 

IE&B£ffi£®l:HSBI®<!: LTBBB.* -v^Kfc 
**B£ffiM£Lfc»BIEIIBtt*<ra*<*;KTl>.&„ 
BSffiSE till £ IS It feBBEftttf* £ Sf 3ff $ 1= 
I*. X/^*gHfc£©l8&£BWi::fcl*T£«-ti::ffi 
ICIS£fl*J*Lfc&. g«£-MJiElgiBfirtlc|»ttiL. 'x 
£X? 1 Vl)QXgH£BlvC J r?X i ? 1 -\'JlOX£J£L. 

[0004] 

[BIBj!)<8?ifeL<i: officii] L^Lfctf*. ±ffifif 

*coi»aiE®JStt:(Digig^js-ei*, KiixfiA<s$fefe 

Sfctf>Kigax hA<J8t;:F>Sj!><fey, SiSXS£S5B«b 



[0 0 O 5] 

±lc. it±<B|g(0Efitt£g*£Eia]|l3g«£fl*j*L. 
SI*. E|qinBIK(OSB$ttftd«#xi=i«M$«&c 

£i=<fcy*T 5 Lin Bm^w**^i:Lri*. 

SB. SSSI^. tK&B. KBg<b**xa>5*.A>&Slf*v 
fc4>fc<<fciia££lf i*BS*r**X 
l~lOOvo l%-efeiCt4«ffS 
Lin *&aattBBf»»t*cD»ii«%l*. ElRJiaBBi 

ti><&*Ll\ Bifc^frtfxfcLTI*. SB, S56BB. 
BBBfbA^W ?%*^BI*4xf=d>fc <<»:*, 1 B£3lif 

0 0 v o I %-efe*;: Lin *BBJK&ffltBSE® 

><-;/*&£sbl. ffi(RiiaBM£^j«-r-5icB8L. mm 

£^t;;o^*#x£ffll^;5&£j$J3LTt,<fcl\, X 
/<«^3b'^(08Stt?l*, 1~80vo 
<fc*<»£Lin *BE<o«SlEil8t<*G>iSjt*5£l*. E 
lR]iiBS£»fig-r-S^i:Lrx./<-v^i$£RfflL, E 
|p)SSg|g£»rit-f -SI-SSL. BS$t£#t?X/<-;>$#x£ 
ffll^-5*J££SfflLTtJ:in X/<7$fX<0SSt§ 
3M*. 1 ~8 0 v o I %T?fei»CiA<»*Lin EfflH 
SBI*. N i P (P<D£=ffJgl*1 0-40 a t %) £± 
fig»i:-r*t.©i:-r*Ci:A<-C^.S 1> ElSllSBMI*. N 
iPX (XliCr, Mo. Si. Mn.W, Nb, T 
i. Zr(D?%1IH±. X©tt$l40~25at 
%) £XJa»t-r-i.t.Oi:-r-5^i:A<-l?#i>„ *3&BJlfl> 
'J Z^S-*-;/ H*. -tSE»Bffi«t«E<*<0Sit 

^a*fr5 i=fcfc y ERiiaBK£»fiE-r •sfctoizffliA c, 
y>y^— y-y htftot, n i px (x 

l*Cr. Mo. Si. Mn.W. Nb. Ti. Zr<D5 
*.1IHU±. X(Dtt$ttO~25at%) £±fi6»i: 

fci*. SSlCT^x^A'JjnxA^Sfiinfcl^BSffiilc 
ElR)iiBKA<»fi6$*i. *<0±lc^»1±TifeBfc<fci;ffl 
ttB*<»fi£$*l. JS^|6](Oej82)H c ctg^|fiK©«« 
AHcrtlOltHcc/Hcr^ 1. 1 &L±X'&>i>Z 

ia>ai amimm ztiTi^mtfLkT&zttf-ez 

*fcElSl*lH»^©S®^B^b«lS$*^Tl^-5«fiE<k 

-rz>zti><v$&. EiRiiaBKii. n i p (pi»tt$ 

1*10-40 a t%) £±fiK»t-r^ ; t©T'fe-i.Ci:*< 
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ff*Ll\> ElS)iS&KI4. N i P X (XliCr. Mo. 
Si.Mn.W. Nb. Ti. Z r <& ? *, 1 IIJJLt. X 
«Jt*$liO~25atH) S*<DT?fc£ 

zttfn&LiK mftfflmmnmmtz- 1 oonm-e 

feSC Ll^o ElS)§@g&ll4. Si?^jfRa 

I*. # J 5X*Kt?fe-&Ci:j&<»i:L.l*. *3§BJKD«&E 

14iSSK*S«a«A^e»i«IILI=< < -r-5^»14^ISA< 
«*fi££*l. w<D2M»14&3£ISA<. Cr. Mo. Nb. 
V. Re. Zr.W. T i 1 UteULJ^&ftStajSc 

[000 6] 

mwommoMBi m 1 1±. a&HaigstEftfKtta 

14. S®i::^X*-vtalA<ffi£;h.fc!E&J£S«i .tl: 

«T. MISfil £EfflHBjH2£»tt&tt6£^ 
5. 

[00 0 7]MIS«ULtlt *7X. -trvS^ 

#£K*mA*&ft£i0>*<m^*i-&. B*tt. 
3 A hfti^ej£A^#7XS«£m^<D*<#*L 

r^iS^x. Jgg-fbtf^xtffcy. 7?;i/77^*7X 

£LTI4. iRJB0>V— ^7-<A*7X, 7;U5 / -7— h 

eS<b**5Xi:LTI±. y^A^I&aHbtf^XSffll* 
ZZttfVZZo ftfr-et,4#lc. ^SftifflJl&te*^- 
ftT^U^TXtf^X^ffll^i:. Sffil-SJ-ft^r £X 
^*anx£J6TC£A<T?#Sfcto»£Ll\, t7;7^ 
X&tSiLTtt. jafflOJ^bT^S-^A. gfcTVI/S 
-•5 A. gft:iiSlft£*£XJS# 
©Ii«l5£<b«5ft £**<<Sffl Hrffe-e 4 . 
[0 0 0 8J #&B&«1I4. SJtiSI&Sffi^fc^t; 
^ifiSHSMlc * -SSMSMt- 9 X^-V Jmxft if 

^ -v *nx ic j: y if*ss« i mm i $ atfc t- * x ^ 

* ^ -T >I*S«® lz j» 3 <0 X feS C i: L 
tV RattO. 1~1 nm 

(1-10A) . #*L<I40. 3~0. 8nm (3~ 
8 A) ft&0>t><m-£Ll\ 

[0009] &m*Vtmt R a A<±fHKffl*iSt? fe& 

t . i^ssfi i tm& \zmm iz u y mum 4 <d«&ji 
ffl$fflpL*t. «n*as(0¥7ti±*<«<jsy^ : 7-i' K/\ 



<ft*. 

[OOI 0] E|S)iSBM2l4. Il±l=^l5g$*l.^lf»14 
T*Bi3(DfSgEl»114£E;L. $f>lcl*-5-©±l-JKfiE* 
n«.ffit±S4 0)S^ErS)t4^iS§L. ttt£@4(DttSft 
^t4*iS]-h$-&*fc*ia)t,ro-cfcs. *fciB(RiiaSK2 
I*. «SSElS)ti$S3B-r-5f£l+-c?'Ef <. im&Ti&J&3 

fc j: iratiiH 4 +©fsgf4£«Hi<b-r seattttnibn 

[0 0 1 1 ] ffi|S)iaSH2 0)«»i: LTI4. NiPj± 

0-4 0 a t % (#£L<I41 5~3 5 a t %) 

©*m*<fc<bL.^f < fty. -tESSffl£&x.S±:. 3E« 
ItTlfelS 3 . Kftjg 4 <D»fiElS]1±A<^b L-VT < ft 
■5. ftfc*HJJSffl#l::*SlvC. Xfifc#i:l4M§i3jS#£5 0 

[0012] $f>ic siSimmfSLzotumtLxit. n 

iPX (XI4C r. Mo. Si. Mn.W. Nb. T 
i. Z r©-3*. 1 «ELfc) $±fiE»i:-r*t«)$ffl^.S 
<DA<»*LIV X©tt?li0~2 5at% (ST* L < 
145 a t %~2 5 a t %. £ f>l-S?£ L < 14 1 0 a t% 
~25at%) <b-r4fl)A<»*L^. Xfl>#3&a*<25 
a t%^**«^fCl4. l^14T«6il3. 
$S3E!6]teJ!><£Hb LJKSlS^ttA^ffiT-r -5. 
[0 O 1 3] Elp)iaSK2(DHJ|[|4 2~ 1 0 0 nm (2 
0-1 000A) (»*L<l*2~50nm) tt^fl) 
A<M*Ll\, CKDKI5I4. ±EEH*^t?fc^i:fflEt4ffi 
4©«SS^tli<«TL. ±EKH^iejl-StE|n|iaB 
01 2 A<SdS L-Vt>-r <UZtt t,JC*t«3 X h A<*t?* 5 

[OOI 4] *fc. E(pJiaSK2l4. SSICt-^x^y 

E|S)llSK2A<affilC7 i ^X^-\'*nXA<$*tfctfl) 

t©-efc^CtA<»*LL^ ElS)ISSB!2 0!)S®SFtSffl 
$Ra(4. 7=7* K/W h^1±(D^A"t> 1 nmJslT-Cfc 
S;i£:A<iT*Ll\, El»liaSffi2 0S®¥19a* Ra 
14. O. 5nm*l (5A$fc3i) (<fcy»*L<!40. 
3nm*^) t-r-5©A<J:ya*Lt^ ElnJiaSBl2IC 
l4tt®M8L&jW£<flnx14l=mt;N i P X ft £0>$g*t 
*4A < El6JiaSK2lcfflt^e>^^•Sci:A^t.. ffXfttD 

x^tet^rKasi=/<y y ft ifro*$ft?6ajep 
A<^ia $ tt-v>-r < ft y . s^sges * r p # < ft y 

^■TU^ El»IiSBIS2<7>S®¥lSffi$Ra$0. 5 nm 

^izfci+5,w8'ia^'>ft< u. «s<Dfi*3ges£Rp 
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[0 0 1 5] !M»tTFH!!K3l*. ftS^SDOTife^tt 
ft. 0UX.I4 C r . Ti. NK Si. Ta. W, Mo. 
V. Nb0 5*>1llJiU:. 3=fcl4;Hxf,|c. Hfite£« 
**5^f«5il-t?flfe«>3cm*SAD Lfc^fc*^ £ 5 fcO t 

(0Q*.I4* C rTiS, C r WJ£. CrMoS. C r V 

crsi$) sm^oattfiS-efcs,, &tztm& 

T«bK3l*m®«iti:LT ; t«kt>L. Sl^f::|^-£fc(4 
BfcSfflfiEOi®£«aaB$-t*fc£®«jg£: Ltti 
l\ aM»ttT*&K3 0B$l4. 1~100nm (10~ 
1 000A) . *J*L<I*2~5 0 nm (2 0-5 0 0 
A) bt&<Dtfm*Ll\ ^«14TifeK3«>SSEratt 
(0 0 2) ft Z&WZLIK 

[OO 1 6] Satt8f&4l=(4. Co^±BK«-t-r*«ft$ 
fflt>S©A<Sf*Ut^ COttHi: LTI4. mifCr. 
Pt. Ta, B. Ti. Ag. Cu. AI. Au.W. 
Nb. Zr. V. Ni. F a *><J:tfMo05*> 1 SKl± 

£. cotJnifcCo6&$ffli^ciA<f$4„ _tK 

tt&OSfjSfcMtteili: LTI4. CoCrTal, CoC 
rPti, CoCrPt B^. CoCrPtTa S£># 

%HZ % CoCrPtTa^SSWCii'ffSL 
l\, ffltttB40B$l4. 5~30nm (50~300 

A) i-ract^-o^s. an±K4a>eaiEinii* d i 
o) <frsa)*<sf*Lt^ 

[0 0 17] £fc«814B4l4. ^-^«tRE<DmSStiftt 
UrtJ:t>L. «SOB£«BLfc£B«iii:l,-C*.«fc 

[0 0 1 8] «»K5<0»fti:LTI4. «£3fc4**lO*,0 
SfllfflL-C*<. 09;llf*-tf>. IftevMaV. M<b 

©B$I4. 2~ 1 0 nm (2 0~ 1 0 0 A) f?&0t>< 

sm>> c, # j#m$tai+* c t #v # -5 . 

[OO 1 9] *£gfi£fl$&<D«&gEii&ttf£. S^|S)CD« 
lAHc c t&l5f5lG>&.mi]H c r £OtbH c c/H c 
rA<. 1. IKUb («£L<(41. 2Bl±) tZftXl^ 
COttH c c/H c r AUJESEB*;ST?fc££:. ffi 

[0 0 2 0] KIT. -tlBS6Sl8B©!««:$lSifr5ia^$ 

«i LT*&aoBftiB»«ttoK&#&o& 1 touts 
^sssiftujj-rs. *-r. leasts isei-^x^-v 



'J*>*i'JSS£&*L. <fcyHl^S¥;t14£»-i>fctf> 

[002 1] #&BS«1 ±lcffirS]i8BK2£ 

T?fc*X/W£3£B£m>fcX/^$&l=<*y«£fi£-f.5> 

o*<»*l.iv 0214. x/ws&eo-eii^iit-tto 

17. CC(Z*-rX/<-V*3£B2 1 14. fV^/(2 2t > 
*-v>/<2 2<0iHMSrtBlciftl+?>*tfcX/Wa' 'J>^/ 
*-y»yh2 3i. K2 3I=«A 

«2 4t. SffillC/WTX$ED*D-rS/WTXm3S2 
5t. *Y>/<2 2 rtlCX/^*#X£#H£-f.& 
$*JXflt$S¥Ja2 6i:. ^V>/<2 2rtlcK^^#X 
$«*&-T4SI^#W#X«t&#S2 7 ££{ix.-C^.5. 
[0 0 2 2] 7./<v* h2 3£LTI4. 

±IEEIrJPSM 2 OttAtttt* & * 4 1 ofi<Bl* b tv 

'J >?"* — K2 3I4. NiPX (X(4 
Cr. Mo. Si. Mn.W. Nb. Ti. ZrO)H 
1«Bl±, X(0tt$l*O~2 5a t%. #*L<(45 
a t %~ 2 5 a t %. $ L < I4 1 0 a t %~ 2 

5 a t%) £±ri£#<i:-f ■S*OT?fc.?>C£j!><M*L.l\ > 
XO»#:frS;!><±gEEB£jti*.<&*§£lcl4. IHttftTttH 
3. B1»4 0ttBBAtttfS1bLBttB4 0flMMI« 
toWST**. X/ty * 'J -uV*—fv h 2 3 i: LT 

i4. n i p$±J^^^•i■r-5 ; tro^fflt^*ci: ; t,•c*-5. 

P©#*n$SI41 0~40a t% (»£L<I41 5-3 5 
at%) ir-Ti)(DA<*f*L^o P<©#**A<±ffifi5ffl5|c 

iH-efeSt. co>«ft*<ffl«bL^-r<>sy. ±ffi©H^ 

iS^^i:. »ttttT!UR3. 56ttlll4fl>$SgiB|p]tei6<iI 
<bL^-r<*-S,, 
[0 0 2 3] CO*— y-y t>2 3t LTI4. Jfttt*** 

A<»*LL\ ttttM*— yt> hl4. ±BMjftO**|» 
3S. fc€>tM4±EiaBginS:-6<J:5l=?1^*+Lfc«8!l«0 
^*t»**f=l4m^*:^Bt»3SO;1^^^ffl^,^. C^t*H 

i p (Sftra»7KE^ux) . h^uxfcifoflisw* 
flio^s^ic^yjs^Lfctoir-r-sctA^-e^So 

j3±ffi^*»3|5. #Bt»*tLTI4. **XTh^-fXai 
ft t*0(**^»10^lc * y KiS L t= t O ^ -5> c t 

[0 0 2 4] ElPl6lSK2 0»fiKrcfcfco-CI4. I^B 
S«1$fV>/<2 2Mi:|»AU X/<y***X«$&^ 
S26jffll>t7J^>#X/ 1 fftf)^/(7*^$fA' 
>/<2 2rtl=i9ALfca. ±ffi*-y y h2 3lc*&« 
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Sffii±l^#S$1*4. ftfcEl°]i8BB2l4. */<v* 

[0025] *m&nmo>m9item&*<Dm&is&v 
14. but. &ftm&m2<z>&m\zmitfi&m£fato m 

-set mm-smrtxtL 

[0 0 2 6] El4«n2*H«IMld*^l=«M» 
1±S:5j£<©mtt:0Ji: LTI4. ±£«>J:3I=. 
12 1<D**>/<2 2l*)l=i3lvC»«1.tl=Efi)BSB 
2«»lftLfett. ^*>/N*2 2WIC. 

fS2 7 tm^T&msmnxzmx-tzijm&mf •& 

Citf-C^S. COtS. BfflfflBB2*<B&tl&*r* 
(C<D«^|Zli^Y>/N*2 2rt(D**^) «*>(DBS5liRg 
14 . 1 ~ 1 O 0 v o I % L<I41~70vo I 

%. *6i-#*t<r*i ~5 o v o i %) i-rsct** 

ft ttftT-fT 3 c t *<T? £ * * 5 1= ft * . 
[0 0 2 7] EABBB2BB*BB**#Xttfttt£ 

t4ctl:J:«»lttT«ll3. ttttK 4 OBftttl=S 

B»jMLS«>*BCfc». EGiwsB2©«B*raA<« 

50A<Jff*ULV *fcC<DSJ£l4«S£fcl4**lKl-tl:: 

(K»#4r^^a>«BBtm) 14. mm-gmnwmm 
&maui-izfccxm-g.wtfc-tz>zti!><-v2&. coia 

aicfcor. EftBBB2(44>ft< fctMMHfcfflMt 

[0 0 2 8] Jfcl^T?. EftflBB2.tl=ftBttT«B3 
ZMfSLtZ. ttBBTttB3 0B£l*. ^<«^8S? 

«ttT*K3il=»tt«4*»fiE-r-6. «14B4(Dfl2f£ 
14. X/ < * BH£ B INfcX/ < v $ &l= * U ff 5 C £ A< 

T'^*. *tve. BttB4±c:BnB5*B£'r«. « 

SB5I4. 77X7CVDS. X/ty*£££l=J:yB 

[0029] *£BBB<Z>BBEBBt*<DB£:&i*-e 
14. 8BI=?9X?*»X*BLfe**B*£ 1 ±I=E 
ftHBB2$BBU c<0ErS]iS&B2(Dg®£g£<b*a 
a-T^cor-. BttBlc»StS*te£ifc1*.5G>j!><»Ll* 

l^BSfi1*<fflL^&tLrL^s^ct^tl^5e.■r. -t©±i= 

«SB*ft*#KirFBB3asJ:tf»teB4©BaEfi>t£ 
£ffl±£lt. B1£B4l=£ft«BftB*1££B#>SCfc 



Wtt. I7-U- K S/Nftif) $(S]±$-e-SCi:*< 
[0 0 3 0] 8&iSS>rWttLl4. -BlcBBBBS^teSg 

a (Ku) A<*#i*sM*i-fcivc&»tfts. *mm& 

SICD«Sl8BSJStt:T*l4. HJi^iai'NCOK&B^ttJifigtf) 

&#i*ci:i=«fey«sa«»«*tt3t« (Ku) A<iso±-r 

SCtfrfc. BB&*Bttft<mto&4i«&*ft.&ii«. 
ftfc. BB&#fcli. Ettlfv h ft y KB L 

LTSWiS. BB&f?W14i(4. &B*>^a>5B±U::< 

[0031] *f=n±ai*e— ?©*fiiiiis$/jN$< l. 

x9-U-h©B-C«ftfcB»EBii#*»*Ct*«-e 

[0032] *fc. BftB*&*ftx>«c&i=j:9T. 

BB2l«n±£-ff. S^aiAl (S) £|S]± 
T?££>. fitoT. S/N«)[Sl±^@i.C ( !:A<T-#-i.o * 
*I=I4. #BttT«lB3fl«>Ba«£«»<bU cftlc 
«fc yT*6B3(D»»T-Ci«fi-r-S«ttB4rt<0«ttB* 
Bfflfl:. Ibf •SCttf-C-^Sfctf), y-f>C (N) © 
«&£ESC£A<-C-#-5. CCOfctt. maBJSfcfcya) 
S±tii*)£|S)-t<*1*Scr «14B40>BB<bl= 
«£ y »1±«l(D®S<0J5ES$ffl)«fl LStSHbf- -5 C £ *<T* 

£. ££ft*y-f x<gB*<nrfli*ft-5. tor. i*o* 

5 (0 S / N © |fi)±. A<qTS6 1 ft -6. 

[0 0 3 3] £fe*£BBBa>a£*£-CI*. f^Xf 
■vftJX^BUfc^BBBBl -tic. */<<y*Bfiftifa> 
JSBBBW-C-Eia}BBB2£fl£lSLfc&. ft&*tfe&{* 
»«6SC©fitBBB^6Bffir*ctft<, 3I#B# 
C©B6BBS^ffll^-CE|S)BBB2Jilc^KttTifeB 
3. B14B4$^ja-r-5Ci:A<-e#4. ttot. BigX 
B$BBft:U gigux hWBSH*Cfc*<-C**. C 
iKIc^L. tt3fca>Bit^i£T?l4. JSBXS (SSJilzN 

i Pft£fr&&«BBH$B£) ^. -BBBBB^& 
iffiSKIHiLTffXf+Uillg (BMBBBICt^ 
A^vftlX) ^fttN. ?3?t>1?Sl/J«BXS (IMBBTB 

b. m^momm o&mtf&ztzth. Bitxs*< 

BBtftft. 

[0 0 3 4] *fcERlBBB2IC. NiPX (XI4C 
r. Mo. Si. Mn.W. Nb. Ti. ZrCD5*>1 
BJili. XCOtf$liO~25at%) *XJi6»i:-r-5 
»»*Bl^***l=l*. EfiBBB 2 
oT. N i PX^ifig^fr-SX^^^'JXf^— ?y 
^$ffl^^4C^:l-J:o■C. ±:IEElRliaBB2 5Sglc^ 
fi£f*Ci:3!i<-c#So E|S|iSBB2lr. N i p (p<7)# 
**I4»*L<I41 0~40a t%) Z$.f£Kt-rZtt 
»$ffll^-Sa^lci4. ElRlMfiB2*»B-r-5lcfcfco 
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[00 3 5] £fc±K»SEBi«<*lcfco-CI4. S®lc 
T^X^-vA0XA<ffi$tvfc^Sa« 1 JtKElRliliBlg 
2A<»fiE*+l. -€-<D±l=lf»ttTifeK3*Jj:0:affiK4 
A<fl*fiE£*U H*l»)0>BB;*JH c c tS^rfi)(D«flSAH 
crtlDltHcc/Hcr^ 1. 1 JJLt-C&.&a>T?. 

— K S/Nftif) Iz&titztOtUZ* *fcSiiX8 
£f8B<bU Kiln* hgiJB£g|.&c < fc;&<-i?#.& 0 
[003 6] ±IB««E«Mt«:lC*iL>T. E(6]il3BB2 

B£l=SSL^$X**iJOXA<:FB£ft-&fc«>. 
mt&VW&a* f-N'JBA<»IB<!:ftSo *f=T-$*** 

toxica lteishibb 2 tDSit^i < ft y m» 

S®«S*3IEiS$ R pjb<*:£< = J: «{f?W 

B2A<^?X^A'jtaX£ffiLfci0>-T?&£lg$l::l4. * 
Bi4Tid2K3. BttH4<DBftEntt*$&l::i*±£ 
1*. Btta4attBB#tt£l*o*3ftai!>«;:&ftt-e* 

[0 0 3 7] B3I4. ±BBBE«tt<*&Jl!l*feBBE 

mtmmt. ® i ic^Bfi£<BBBE&B{*7 bb 

«#7l=1fB*E«W4r*B«^'y K9fc. ^fKI 

■mot. kb?s±<i#*&s£ 1 1 t^ffljiTt^. 
ebb±bbbb£ i ii4. rtffi*>e>«>fflfiHg-J§-£«&Ji 

B#£SaS L TJMN=B« C t tfX' 1 <5 £ 5 left o T I* 

[003 8] ZOBfiEBSBBBlzfco-Ctt. BBE 
BB«=<0B»B^14£SttSCi:j!><-T? S/ 
N. X7-U-h<D[S)±A<(*Bi:ft.&;:i:;!>^ BEB 
®8Likt><?I1$ZtUi>o £fc&tSb#rBBl=iga-r-5EB 
t-* JBffcft if© h =7 7*&MM=B Cwi4?i;#S. 

[0 0 3 9] *|= % *&a<DBBEBtt{*a>a£#B<D 
B2©B«»B«ttB*-ft. *££KB<Z>S£A£I4. 
Efi)BBIl2Bffi£«fl:Ba-f -5Ci:l=tt*.-C, EfSjiH 

SB2BB£s<baa-*-$ja-<?.tEBi (dbbbbo* 
^tpft*. B<b«msfr5i~i4, E(p]iaes2aa* 
mm^ma^iztmis it «»b*b« ct*<i? # « 

*.I4B(*S« 6 A<J|R§£ *ifc** >/N*rt l4X#lr^ 
£BA"f**5lc*<!$ffl-e£-5. BBB*#*iLT(*. 
SB. $6Bm£ffll"-i>Ci*<-e#.S. £fc£»4>fl)BB 

COESK E|BiBBB2fttB$*i.«*fX4>a>BBSB 
14. 1 - 1 0 0 v o I % (»£ L<f4l~70vo I 
%. *t>le»^U<l*1 - 5 0 v o I %) ff&Z.tt>< 

7?£S. B3t#*r#*a>t£ffilz«fco-C\ B<b*ttB£§g 



ft »re ft => c t *<-e £ 4 «fc 5 i=ft -5 . 

[0 0 4 0] BfflMfin2SB$BB£B#;U=&tt$ 
t*-*BB£lT5B«>iSfiftttl4. BfiHBB 2 tfBfifl: 
^-4CtlcJ:y#BttTi6K3. BttB4<DEffittl=B 
£*4<&£0«RCfe«>. EfflR&R2 0ttJ£*raft<& 

BB-r«s&j:yt»Ei.'Ba. c9x.i42 8oicjaTi:-r 

i$^-rSC<k*<-C#-5. C©S&B£fT-5Ba>BSB*IS 
(SS^f**7A©iS^) (i, BB£W**X0>BB 

£**&£i=£i;TaBtt£-r« cojsa 

BICfcoT, EfflflSn2ttd>&<£tBBtt&fl<B1b 

[o o 4 1 ] *B»BB©BfiEB«fc©fii6#B-e 
14, BBI=?9X7-yftlX«ttL^»BBBCl±l=E 
(5]il3BB2£fl2fi!cU w(DElSl!SBB2fl>BSSB<bB 
B-T £<DT-. B<bSia£i$fl! Lfc-tKB 1 <7>£;&&}&Sga> 
Big^i*±:l5l«. IMit£Tl&n3^J:U:Bttn4(0ttA 
EAtt£R±$1t. BttK4l=33lf«BBB»ttS»«) 
*c:i:A<-e£S. tot. «StEBBtt:<D8&Be>?It14 
ft E ©BBBIt * Pil±$t4ut4?ftli 0 

[0 0 4 2] *fe*£ttKBa>B£*£l=ftl*-Ct. fiS 
KB«l*J-CElRlBlfiK2*BBLfcB, 5I^B^^05fig 
KBB*ffll^TElRlHBB2±l=*BttTJftK3. Btt 
H4 c SBxS^fSiBSft 

[0 0 4 3] ±EBiBJ:t;B2BttBB0>KftABI= 
fcl*T, Er6lBBB2BB*K<b*fcl4B<bBS-r-5^ 
fclCfcoT, BttB40BBB£tt$a±$««BB*< 
»**t-S<DI4. BlB]HSR2ft<* -r^^-vAnxSJtfc 
BffilB®lcKS**tfcH€.^(04#tt$toizsy. B 
BBBU= < *ofc£©!&tt*<B<b£fcliB<b«iJllcJ: 
•sTML, -*t*<T*6B3. BBB4(D^SE[S|14$ 
(S)±*-a-f=Ci:l=«t-5i5tx.e.*ii>*^ SMffllcoLvci* 

[0 0 4 4] ftB±EBBBB«>SBAB(=Bl^TM:. 
ElRliaBB 2 SB £ J$BBS<& ^ >/ to 1?B^b* fc 14 
B<bfliB-rS*jfe$B^Lfc*<. C*T,leEBt>-r, J*BB 
Bm?B<b*fcl4BftBB*ffor*«fc^. 

[0 0 4 5] *BW©BSlEBBt*:fl>Bjg^j4(D 

m3<&HBfl£B£. 01 fc«fci/a2$ipjfflLriJiB^-r 

*HJS»g|(0igii^;4l4. BBl±l=B|B]HBn2 
&Mf$.?$>fjmt LTX/t'vt&Z&mL. EIrHSBH 
2$©RE-rsicBU. ^./^^^Bfiro^-v^/^lcBA 
t^/W^fxiLT. BB£Bfct»©£Bl*S/&lc 
m<*MI-l4. 0«jll4@2Jc^-rx/< y^B 
12 1 SffltV MISSl $5 1 A'W<2 2rt(zBA 

7/< **X««#S2 6 JfflOTMttA/tv 
$*'x^v>A2 2i>)l:«Alfc». ±.E$— y-vh 
2 3lct&B-T4^5S*Sffl-r§Ci:A<l?#^. CCDBSi 
B*^ / < •y$iS7>b LTI4, BB*/< Ltffl 
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a, bbb. *&a, Btim<b#xfc£-) sssjudlbss 

4>cOl$i#:{r*(4, «r^*itffi)cHJa^*<«TL. is-r 

^l4«aM^i$Smto-5aSA<«T-r-5fc«>. 1-8 

O v o I % (»*L<I*2~50 v o I %, £ 

L<l45~30vo I %) t-rS©A<»®-Cfe-5. 

**&*/<v*#:*SBl'«C&l::J:?-C. BBBBB 

2i4B3i£#t?t,©£fc.5 l , 

[oo4 6] *n&i&mo>m9ift&m#<DM&i5&x- 

ftB-r«8B2r£) tl^tfi, ^?SttTifelS3fcJ:t;»i4 

B4<o«*EiRitt*iRi-t*-t*-. »ttiK4ici3it*a«* 

B c, if tOfflttmti £ |S)± * 1* i> CI i: £ £ . 

[0 0 4 7] lfc**#t7a/<?*4r*effll*&C&l=J: 

ot. «i±K4w«a^tt*iRi±$-a--5jasA<#e>*v 

•6<&I4, EfflBBM2A<B5*£#:frrSt<0i:*.S;r±: 

i=<fcy£«iSBa>g?e£gif*>-f <&y, -tcois*, 

*6H3. »i±S4OT^gS|S]14$l£]±$-a-fcfcttT-fcS 
[0 0 4 8] Sfc^SIJSJ&ffitogijl^&icfc^-c*, (« 

M^artifi2jpiissiS2^j«Lf=^ si^&sccojs 

K3S«*fflt>TElRl8aSDl2±Jc*«ttTlfeJB3. Btt 
K 4 S3txg£BB8<b 
L, BBaXhfflBSBftc&ftt-c**. £f=*§Si6fl* 
SSroijji^T-ii, iS(SjiSg^2fg/fi^ros®fflaA<T 
Bifc$fc*!>, BBxa£$€»l=BB1bU U>o*3© 

BBaxt-MBSBtc 

[0049] Bis, **M<0«SlE&««»:©Sfe^5Sfl> 
m4CDgti6J&ffi£, 01 6J:tfB2 1 tfMUtKllt 
4. *BftBBa>8£*£li. S«1 ±l~Ef6JilBB2 

2«BBr«l=£U X/^vSgHO^V^AfllzS&A 

BSS*#=fr:tfX (SSI, MHt. SlSHttfXfti:) 
£ jg*n usm^ * -a-fc 1 0 £ mi*& Z t £ 4. 

btu tsr^titfffias^tt^Sto-sjamA^ffiT-r-s 

fc#>, 1 ~ 8 0 v o I % (»* L, < (4 2 ~ 5 0 v o I 
%, $&lr»*L< 145-3 O v o I %) i"t 

[0 0 5 0] *B£BB0>B9LEBB{*aBii££-t* 



®H&fl$8g<Z>$i:i3^£ (BfflHBB2£B1b$fel4S{b 
«JJlt£8it55£) £B«, BB1£T«B3£J:tfBtt 
«4a>8BElRltt*lRl±Sl*. »ttK4l=j3(t*««a 

^t££i£tf>acta<-e££. Sot, «aE^je«*a)S» 

[005 1] B8€£fe*/<9*#*£Bl*«Cfcl=J: 

or, afUK 4 ©aat»^tt*fiiJb &*i 

SCDI4, E6)ra»K2j5<SB££*-r$*(D£fc<5;:i: 

ic j: y sffi i a®o!>gs£gi+«>-r < # y , -togg, 
$Jh.fcwe.^fl>^tt*t-3i-£y, c<o«tt)6<*ai4T 

*B3, ffittjg40$SilEft1££fi±£l*?=f=tt>-?fe& 
£#*.t>*v-Sj!><, B»l=-3l*TI45|5»WlT?fc.6. 
[0 0 5 2] StotBftBBO&BABKftlvct,. J* 
&&an-?Eraigg@2$fi2j£L.*:&, 3l£^#CC7>fi£ 
K8fi*B^TEfi]HSB2±l::#«irFil!!B3, BIS 
K4$»ja-r*CtA<-C*#-5fc*, 8£xiI£fSB§<b 

Bifax hMtt£B«c £:«<-?*«. 
[0 0 5 3] B4lcatr«b5lC. #fgBJi<©8t&K 

BB{*-CI4, EBHBB2&ft6B&«1 tODWIC E 
|6)B»B2£B«HB!l*&MBU=< <r«*BttB» 
Bl 2$IS(t*Cttr$-6. 3EB148&SB1 21=14, 
BBBBfi 1 fc.fct;ElS]iaBB2lc»-r-S®^1±l=S^ 
B3.I4C r. Mo, Nb, V, Re, Zr, 

w, t i<&5*>ia)ii±££j«#i-rs£&£ffiffl-r-5 

14, C rMo^, CrTiS, C r V£, C rW%&£ 
(D£$*>, C r*flf5Cttfl?*4. BBttBBBl 
2CDMBI4, 200nmJ3L"F, 09;ll45~2OOnm£ 
f4CD*<»*Lt^ 2OOnm$ISS.-Si:aE14B40« 
SiR^14^S«)-l>S6mA<«T-r4. $SMfH 2$ 
W£t«»l=l4, X/<^^'^'S:i:*ffl^^•S-tA<•t?l?4. 
[0 0 5 4] ZZlzm-tm-Qlt. BBttBBBi 2$|ft 

its^ti^oT. EisnaBB2co§am^E&cci:A<-e 

ff4fc*l+-Cft< , EBB^«C^I=*Jt^rB»A«BfflJM 
l=»B t £ o fc i: ^ 1= d <DS8«-C05»$I1% lc SEi*® *|oi 
KttBStt. S£-bfl£«<«J;L, BBBttBT«BC 

[0 0 5 5] *fSBJc0BaE^J«{*:t?l4, Bi±B 

C0^SElRl1±$a»lcL, *«^CDS6S (SSS?>^i5t14 
fc£©fil±) **yStt)SCi:*Be<ItLT, BBttT 
%Ri:Bt±Ki:<7)raic, IMm4)BB«Blt«c^]btT* 

14, CoC r3R$* (C rtt*2 0~4 0a t %) $ 
^lf-5Ci:A<-C#4. B5I4, 3^«tt*lfflR*iaitf=« 

T?(4, !MattT«Slg3<fc«telg4i:a>figic, *Btt«t>« 
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mi 3*<igi+€);h.-c^-5o zo>m6i&tpmm-\ 3<o®$ 

I*. 5~2O0nmtti>^i:<l<tti. o 
[OO 5 6] 

mmm (ssfwi~4) jut. jM*®i£3£if-c*5t 

WZ&mizmwtZ. T^^^rxetitro^xsffii 

(IS6 5mm. il£ O. 6 3 5mm) OSffilC. RJI 

£g 1 lZ7n-?mt Lf=o as^ffl? R a (DS5^ICI±T 
i^^^U'O^. h-!>;U> >h (digital Instrument) ttS 
©AFM^fflUfc. ^0>MIS£1$. 3t#jfc;*L.S£ 

1±S!3 0 10) ©^-v>/<rtlc-tr-v KL. 
SSillSS2x 1 0-7Patft5$T'»aU:^ 

/<-v^itl^«fc ySffi 1 ±l=lElRliSSP2 ^^RtLfc. 

Coos 7] c©^/<-v)i8trof'V^<rtt 
Hffc£*7jx-e&S£»£8IAU 5tnni=:bfco-ce 

aS^#l*2 0 0°CI^SSL. ^*:"\*R0>&f!§ 

mmtz o v o i wckjel*:. *^t?^./<^^^fi$ 

JSH*Sffi6*2 oo°cicAngSUfc^ 
yElS)IHBIS2±.l::C r A^fc-S!EflateTifelg3 £ 

oC r P t Ta^^P>^-5K1±M4^BtLfc. ft 

teas 4 ±ic(**./ < v * mz * y * *■> s> tt £«shs 
5^jKBJiUfcc «aBS5±ici4. r< -ve^^aicky 
/ <— 7;u^- ptH y x— Tjufr t> SJtsg^fig Lfco 

[0 0 5 8] f§*;Kfc«SKtiU«ft:C>t*HtlM#14£. « 

issc»a^ttffls^a (vsm) zmiirm&Ltzo s 

(R®7J[S]<D H c /^g^lRjcD He) * iHJg L»&M7J 
UZ I KttJg'J— K^-f l-Tt^-f+fRWA 1 63 2. 



fcJ:tfXtr>;**> KS 17 0 1 MP£ffil>TS1£L 

(GMR) f^£W^&«£lBilK»gtfBfi'^ KSfl) 
l\ IB^fr^fe^SS3 5 O k FC I t L-cans* 

7 0 1MP?ll\ 7 0ta>*fr|Z*Jlf4fBBW84 0 
k FC I -ea>HJ73Jt'>£SSi?Lfc. 3=fcS«K PW5 o 

[0 0 5 9] (&tg|0]5) ElRji@SK2^fi£^ *-V> 

«1 I^CTfflEaiBStJStt^ftSLfc. S<bffllJlB#l-fc 
It-S^A'^/^Rro^attl*. 20 vo 

[0 0 6 0] (Rttfl6) iElS]iaSSi2^^fi£-r^lcfc 

X (771, 8 0 v o I %« g^#*^2 0 v o 

i%) zmi^zzt. ts&ifmtmm&ftfrtjii^t&L 

[0061] (K8S047) #&g&«1 tEifiiiasiS2 

zmtz*. y c r *e>fc*gMai±&fciB 1 
2 (J5*iooa) $tftit*wi:iu*nigaKC9i icmi: 

[0062] iumma) #$jss«i asicT-^x?- 

[0 0 6 3] (KSS0I9) K[S)i@B8sl2 8a<03£<b*IiS 
(EAiSgBg2££aic&te*1*S«!Ji) £*T*>fcl*C 

£ u*H:tuMi i wz&izm cxmx.&mt!L&z ^ss l 

fco #Kgl«l«>7?^l3«feorftS8$*tf=?aatfB^S«tt:lc 
[0064] 

[S1] 





BOX 




EG 


HB1 

<A) 


H 


SB 

(0e) 


BA 
SB 

(-> 


P W50 
(nsec) 


mm 
sar 

(56/de 
cade) 










Ni20P 


500 


m<t 


3500 


1. 25 


15. 25 


0. 33 




gKgJ2 


n 




N»20P 


500 


mt 


3500 


1. 14 


15. 36 


0. 35 






& 




Ni20P 


50 


m<t 


3500 


1. 22 


15. 27 


0. 32 










Ni25P 


300 




3500 


1. 24 


15. 26 


0. 36 










Ni20P 


500 


Sfb 


3400 


1. 19 


15.33 


0. 39 






w 




Ni20P 


500 




3300 


1. 15 


15. 36 


0. 38 




&K007 


n 




Ni20P 


500 


Rfb 


3500 


1.20 


15. 20 


0. 35 




»»«8 






Ni20P 


500 


BSfb 


2900 


1.00 


16. 06 


0. 59 






If 


6 


Ni20P 


500 




2100 


1. 00 


16. 85 


0.83 





[006 5] Sl«fcy. Sffil—OT^X^-VttlX. * -MDt^X^-vJJDX, fc<fctfE|6]S8®IS2g®l-&<bffll 
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•5. ^f=^b«vaicft7LT^b«ia*ft5*jilcJ:oT 
£fcm*tf-$CD¥fiS*SPW5 0;&</h£<fcy 

[0066] (tmmi o~i 4) itAfl:#7^«ci 

(l§6 5mm. I^O. 6 3 5mm, tA7tt8TS 

-1 osx) roasic. nmi5foiz&WitoT9*T*m 

l£frlV $lfli|S$Ra$5A (O. 5r>m) tU 

C7^hn>x/<7$81 (7^4tS3 0io) 

Is sWZ-kv hU ^V>/<W£HS8]jI£2 x 
1 0"7p a tJtC-5*-C-^§lLfc^. ^-V^/^l-^/t-y 

s«i±icc r i oMofrt>ti&imte.®mmi 2 m 

J?1 0 0 A (1 Onm) ) £ff£l£L. -tO-tlcS 2 Icij* 
[O O 6 7] Jfel^T?. Ca>*./<<y*ftB<D^*>A|*il:: 



*2lc^-TK^**"x^SAL. 5Ml:hfcoTE 

ofc. wOK. SSIfeW*2 0 0°Clz^L. 
rt<DK3gilSl* 2 O v o I %lClSSLf=. 3tlvr?X/<-y 
$&B£ffllV «Ei**ffi6$20 0' , CIC*n?»Lfc«. * 

*tv$5ik\z&vmfam&mz±izc rMofr<bfc.&3Ma 

1TF*ifil3 (EJ1200A (20nm) ) 2 
f> IdESSttTifefil 3 ±lzx/*v 9Sl:J:ycoCr^b 

fc£#fflt14+RflKl 3 (I53 0A (3nm) ) 

U Sbl:CoCrPtBl^b^5iH4K4 (fig 
J5200A (20nm) ) £»j£Lf=. ttttH4±l=U: 

* jfelCfc y *-7H^C,^S«iifig 5 £fl*JS U 
■t ©± ic/ "7 a tK 'J x— Tti,fr e, # s -g Jtfil 
fiEUfc. ^P,*ifc»SlE^!«{*(DK@J^m*a2lc* 
"t. S«t>, teffl#;*£ii±K&i&#*r#;*£irr. 20 

%02-Arl*. KSt^Wtf* (f*>/«ifX) 

2 O v o I %<D&f&£#*K SlfiPA^A r T?fc-£Kff§ ■ T 

[O O 6 8] 
t*2] 





2)01 


R a 

(A) 


ttX 


i 

(A) 


mm 
as 


isn 


n^L 

(Pa) 


mm 

(0e) 


SB 

e 
(-) 


PW50 
(nsec) 


rati 

(X/de 
-cade) 


538*0910 


W 


5 


Ni18P 


400 


BflS 


20*O2-Ar 


2 


3950 


1.28 


14.72 


0.21 




* 


5 


Ni25P 


400 


Kit 


20*O2-Ar 


2 


3950 


1.25 


14.78 


0. 23 


Ktt«12 




5 


Ni33P 


400 


Kit 


20XO2-Ar 


2 


3900 


1. 19 


14. 93 


0.28 


Ktt«13 




5 


Ni40P 


400 


ffitfb 


20*O2-Ar 


2 


3700 


1. 15 


15. 15 


0. 33 


KMI14 


n 


5 


NS5DP 


400 


K<b 


20XO2-Ar 


2 


3000 


1. 03 


15. 87 


0. 52 



[006 9] «2*lj. El$]tSBfig2ICN i P£ffil"fc 

Pfl)tf$«4 0a t%KTFi:-f -SCtlCfco 
T. «8flS7Jt4A^tf)f,^f=wi:A<t5AN^. £fc«« 
PW50. J»«6*IH1tl=-3t>Tt.«*vfcteSA<» 

[0070] (nmi 5-25) SItfffXtU 



t. S3iz^-rta>^fflt\ -?-©E*$*3ic^-rtfc 

[00 7 1] 
[S3] 
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71HT 


lii 

sex: 
SB 

ffl 

R a 
(A) 




1 

(A) 


£fq3^ 
cms 

as 


— «— m TBI 

uCrn /J -A 


-M -n 

/J -A. 

(Pa) 


73 
(Oe) 


SB 

ft 
(-) 


P W50 
(nsec) 


mm 

KHfx 
(*/de 
-cade) 


KBtfflMS 


m 


5 


NI18P 


400 


_ 


_ 




2500 


1 


16. 28 


0. 61 


K»eyi6 




5 


Ni 18P 


400 


BHb 


1S02-Ar 


2 


3600 


1. 15 


15. 22 


0. 35 






5 


Ni16P 


400 


68<t 


5*02-Ar 


2 


3700 


1. 18 


15. 09 


0.31 


& 8*0318 


ft 


5 


Ni18P 


400 


mt 


10*O2-Ar 


2 


3800 


1. 23 


14. 92 


0. 26 


HK0U1O 


fi 


5 


NM8P 


400 


mt 


20*O2~Ar 


2 


3950 


1. 28 


14.72 


0.21 


a»0919 


m 


5 


Ni 18P 


400 


mt 


50*O2-Ar 


2 


3900 


1.27 


14.77 


0. 22 


&SK0H2O 




5 


NM8P 


400 


mt 


100XO2 


2 


3850 


1. 28 


14. 78 


0. 22 


sat* 0321 




5 


Ni 18P 


400 


mt 


20*0 2-Ar 


0.2 


3750 


1.2 


15.01 


0. 29 


«S* 0122 




5 


Ni 18P 


400 


mt 


20*0 2-Ar 


0.2 


3900 


1. 24 


14. 83 


0. 24 






5 


NM8P 


400 


mt 


20*0 2-Ar 


5 


3900 


1.3 


14.71 


0. 20 


i*i*0J24 




5 


Ni 18P 


400 


mt 


20*O2-Ar 


10 


3850 


1.27 


14. 80 


0. 23 


&K0325 




5 


NM8P 


400 


mt 


20*O2-Ar 


30 


3800 


1.27 


14. 84 


0. 24 
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ms 

R a 

(A) 




i 

(A) 


mm 


mm 


(Pa) 


(Oe) 


S73T 
tt 

(-) 


PW50 
(nsec) 


mm 

ear 

H9t£ 
(S/de 
-cade) 


ggHjj[26 


w 


5 


Ni20P5Cr 


400 


mt 


20*0 2-Ar 


0.8 


4100 


1.25 


14.67 


0.21 




w 


5 


Ni20P10Cr 


400 


mt 


20*O 2-Ar 


0.8 


4050 


1.25 


14.71 


0. 22 


Sa«W28 


» 


5 


NilOPIQMo 


400 


m<i 


40XAir-Ar 


1.2 


3800 


1.22 


14. 94 


0. 27 






5 


Ni 10P25Mo 


400 


mt 


40XAir-Ar 


1.2 


3800 


1.24 


14. 90 


0. 26 






5 


Ni 10P35Mo 


400 


mt 


40HAir-Ar 


1.2 


2900 


1 


16. 00 


0. 55 




* 


5 


Ni25P7Si 


400 


mt 


lOOXAir 


1.5 


3500 


1. 13 


15. 26 


0. 36 


H»0332 




5 


Ni24P6Mn 


400 


mt 


100*Air 


1.5 


3850 


1. 16 


15. 02 


0.31 






2 


Ni25P5W 


300 


m<t 


5KH2 0-Ar 


1 


3900 


1. 1 


15. 11 


0. 34 


ffi3*0!)34 


* 


3 


Ni25P5W 


300 


mt 


5*H2 0-Ar 


1 


4000 


1. 15 


14. 94 


0. 29 


S*8$0935 




5 


Ni25P5W 


300 


mt 


5KH20-Ar 


1 


4200 


1.22 


14. 66 


0. 22 


KS&0336 


* 


10 


Ni25P5W 


300 


mt 


5XH2 0-Ar 


1 


4400 


1.26 


14. 45 


0. 16 


&SS0337 




5 


Ni22P6Nb 


500 


mt 


20* O 2-Ar 


0.8 


3900 


1.21 


14. 89 


0. 27 




* 


5 


Ni18P12Ti 


700 


mt 


100XAir 


0.8 


4000 


1. 19 


14.86 


0. 27 


K»0939 




5 


Ni5P52r 


500 


mt 


20HO2-Ar 


0.8 


(*1 


(*1 


(*1 


(*1 


gKW40 




5 


Ni 15P52r 


500 


mt 


20SO2-Ar 


0.8 


4000 


1. 15 


14.49 


0. 29 






5(*2 


Ni 15P52r 


500 


mt 


20HO2-Ar 


0.8 


3900 


1. 12 


15. 07 


0. 33 






9(*3 


Ni 15P5Zr 


500 


mt 


20«O2-Ar 


0.8 


3800 


1. 1 


15. 18 


0. 36 
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fc. ERIE8»H2±I-. iflttT«l3 (If 1 50 A 
(1 5nm) ) £ff£l«l,fc. 2M»tTFi6K3 (*, Cr* 
e>JS-6Hl S±l=, C rWAoS>fc-5®2Ji£fl2fi£L.fc2 
JUtit&i: Lfc. #B1fTttH3±fzl*. CoCr^t, 
&-S2M8tt*rai£ (MJS3 0A (3nm) ) % fc«fctf« 



ffig4£fl2lifcL,fc. ffltttJg4li. CoCrPtBCu^ 
"bfc&S 1 m (JIJ5 1 8 0 A ( 1 8 n m) ) ±|Z S C o 
CrPtTai»P,)!£Sg2i (SJ52 0A (2nm) ) 
£J&jSL-fc2B«itljg (KJ12 00A (2 0nm) ) t 
Lfc. m\m 4 ±1=1*;*./ < -y * JSIc J: y * -Jf?>^ i& 
S«sll£5£J&j£U *<D±l:y<— ^;U^-P^'J i-t- 
JUA^fcSiSTtfil^JiKLfc. ^frfcttSIEtiSM*© 
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8» 
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5a it 
mm 




nzx. 

(Pa) 


mm 

(Oe) 


tt 

(-> 


P W50 
(nsec) 


mm 

(X/de 
-cade) 


880143 




5 


Ni18P 


400 








2750 


1 


15.60 


0. 57 


880144 




5 


Ni18P 


400 


sfb 


1XN 2 -Ar 


12 


4350 


1. 13 


14. 24 


0. 26 


880145 




5 


N.18P 


400 


S<b 


5XN2-Ar 


12 


4450 


1. 17 


14. 09 


0. 22 


&80J46 




5 


N.18P 


400 


mit 


10*N2-Ar 


12 


4600 


1.24 


13. 85 


0. 15 


880147 




5 


N518P 


400 


2<b 


20XN2-Ar 


12 


4800 


1.24 


13.71 


0. 12 


880148 




5 


Nil8P 


400 


Btb 


50XN 2 -Ar 


12 


4750 


1.23 


13. 76 


0. 13 


880149 




5 


Ni18P 


400 


gfb 


100XN2 


12 


4800 


1. 23 


13. 73 


0. 13 


880150 




2 


Ni18P 


400 


s<b 


10XN 2 -Ar 


12 


4300 


1. 1 


14. 33 


0. 29 


880951 


m 


3 


Ni18P 


400 


s<b 


10XN 2 -Ar 


12 


4500 


1. 17 


14. 06 


0.21 


8801)52 




10 


Ni 18P 


400 


g<b 


10XN2-Ar 


12 


4700 


1.29 


13. 68 


0. 10 






5 


Ni18P 


400 


s<b 


50XAir-Ar 


12 


4700 


1.23 


13. 80 


0. 14 
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!B 
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(Pa) 


mm 

(Oe) 


l± 
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&J3 
-cade ) 


KKW54 




5 


Ni25P 


400 


_ 


A r 


3 


1800 


1. 00 


17. 76 


0. 85 






5 


Ni25P 


10 


ttfb 


10XO2-Ar 


3 


2400 


1. 04 


17. 26 


0. 74 


BK«56 


n 


5 


Ni25P 


20 




10*0 2-Ar 


3 


2900 


1. 10 


16. 80 


0. 63 


8*H0!)57 




5 


Ni25P 


100 


B<b 


10«O2-Ar 


3 


2950 


1. 17 


16. 63 


0. 57 


&»{5II58 


w 


5 


Ni25P 


400 


K<b 


10*0 2-Ar 


3 


3250 


1. 25 


16.26 


0. 48 


&K0959 


it 


5 


Ni25P 


800 


K<b 


10*0 2-Ar 


3 


3300 


1.24 


16. 24 


0. 48 


KK036O 


* 


5 


Ni25P 


1200 


sib 


10*0 2-Ar 


3 


<*1 


(*1 


(*1 


C*1 






5 


Ni25P 


400 


Bfb 


5W2-Ar 


12 


3250 


1. 23 


16.30 


0. 49 


KM9J62 


w 


5 


Ni25P 


400 


BftS 


20Wfc-Ar 


8 


3200 


1. 23 


16.33 


0. 50 


Ktt«63 




5 


Ni25P 


400 


s<b 


50»te-Ar 


5 


3250 


1. 23 


16.30 


0. 49 


KK0364 


n 


5 


Ni25P 


400 


s<b 


80W2-Af 


2 


3250 


1. 23 


16. 30 


0. 49 
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